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(SUBMIT IN TRIPLICATE) 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

Budget Bureau No. 42-R359.4. 
Approval expires 12-31-60. 

Indlan Apncy ••••• ~L_ 

Allottee ____ fr11N1l. ________ . __ ._ 

L.aae No •• ~.353_. 

SUNDRY NOTICES AND REPORTS ON WELLS 
NOTICE OF INTENTION TO DRILL ________________________________ 1__ SUBSEQUENT REPORT OF WATER SHUT.qfF. _______________________ • -_ 

NOTICE OF INTENTION TO CHANGE PlANS ______________ .. ______ .. ____ SUBSEQUENT REPORT OF SHOOTING OR ACIDIZING. ____________ • __ 

NOTICE OF INTENTION TO TEST WATER SHUT-oFF _____________ ,______ SUBSEQUENT REPORT OF ALTERING CASING ________________________ _ 

NOTICE OF INTENTION TO REDRILL OR REPAIR WELL ________ ._____ SUBSEQUENT REPORT OF REDRILlING OR REPAIR _________________ _ 

NOTICE OF INTENTION TO SHOOT OR ACIDIZE. _____ • _______________ SUBSEQUENT REPORT OF ABANDONMENT ___________ •• ___ • ________ _ 

NOTICE OF INTENTION TO PUll OR ALTER CASING___________ ______ SUPPLEMENTARY WElL HISTORY •• ___________________ ._. ________ • _____ _ 
NOTICE OF INTENTION TO ABANDON WELL ____________ • ______ • _____________________________________________________________________________ _ 

__ ________________ _ _________ ..... _____ ... _________ .. __________________________ --____ -_00 ____ .. _--_ ..... _------------_ .. _----------------_ .... _ .. M __ .. _____ .. __________ _ 

(INDICATE: ABOVE BY CHECK MARl( NATURE OF REPORT, NOTICE, OR OTHER DATA) 

. ____ ~ ..... -CDlorad.o.-----.----. Apri1_.ll.._m_. 19._$1._ 

Deem -A- _1111 
Well No .. ________ i ________ is located _-»D ___ lt. from~ine and -lS3CLft. fromTWr line of sec. --17------

JI.f'lt_!'!l.L§.Jt~!.t_l1_____ .---__ ~_. ________ ._. ____ ~_._ _ _________ s._.Xt.H.. ___ . __ .. 
(~ Sec. and Sec. No.) (Twp.) (Range) (Meridian) 

__ ~1!b!trf~______________ . _______ ~..JllIIl ____________ . _______________ .__ _ ______ ._BJrah ___________________ . ___ _ 
(Field) (County or Subdivision) (State or Territor,-) 

~ed~ 
The elevation of theSlU1t811 above sea level is _4'n" ___ ft. 

DETAILS OF WORK 
(State nalllee of and expected d.ptha to obj..,tI ...... d., show slzea, welehu, and lenath_ of pro"""" _elncs; indicate Inuddl_ jobs, __ eat

lne points. aad all other lin_tan t,pl'Oposed worIC) 

Drill 17;- bole to approx1mateq lSO', set 1.50' of 13-3/8" conductor pipe 
and oement to surface. Drill 11- hole to approxlmately 1400', set 8-5/8-
casing and cemct to surtaoe. Dr1ll 7-7/S" hole to total depth at approx
imatel1' 5750'. run Si" Asing and cement with approx1mateq 250 sacks. 
Cclaplet8 in Paradox fOl'lD&tion. 

I und .... tend that this plan of work Inuat racel". apprcnralln writine b,. the Geolotrieal SIlrftJ' before operatlone mo.,. be eo_ • ......t. 

Company ____ 8aUl1P-I __ P-.:ttrgl.4Na __ O!1tIP..ID7 _______________________________________________________________________________ . __ ._ 

Address __ ._m~~h~~ __ ~ __ ~_~! d'~_ 

Dennr 2 Colorado ____________ .. __________________ :1 __________ . _____________ • ________ _ 
!'-~.~~.L-~".:;. .. """-----_---. 

U. S. GOVUNMENT PRINTING OfFICE 1&-8437b-8 

Budget Bureau No. 42-R350.4.
Approval expires 12-31-60.

Form 9-881b
(April 1952)

-- UNITED STATES
DEPARTMENT OF THE INTERIOR An.u..

GEOLOGICAL SURVEY M No..

SUNDRY NOTICES AND REPORTS ON WELLS
NOTICE OF INTENTION TO DRIG......-...-...-...----- -- -- SUBSEQUENTREPORT OF WATERSHUT-QFE......--
NOTICE OF INTENTION TO CHANGE PLANS.....___.................... SUBSEQUENTREPORT OF SHOOTING OR ACIDIZING.
NOTICE OF INTENTIONTO TEST WATER SHUT-OFF.....-- ...___ SUBSEQUENTREPORT OF ALTERINGCASING-...-- -----

NOTICE OF INTENTIONTO REDRIU. OR REPAIR WELL ---- SUBSEQUENTREPORT OF REDRILLING OR REPAIR- ----- ------

NOTICE OF INTENTION TO SHOOT OR ACIDIZE...------- - ---- SUBSEQUENTREPORT OF ABANDONMENT- ------- --------- ----

NOTICE OF INTENTIONTO PULL OR ALTER CASING. ...---- SUPPLEMENTARYWELLHISTORY. ...------------------------ ----

NOTICE OF INTENTION TO ABANDONWELL.. ...-... .. .---- -........----------...---------- ------------------------ -----

(INDICATE ABOVE BY CHECK MARK NATURE OF REPORT, NOTICE, OR OTHER DATA)

_DgmRg_ _Q102840.__ _ _

Ap1•41
-.11----, lŸ.-¾-

WellNo. . . . is located_510....ft. from ine and 1mn ft. fro line of sec. --17-- -

(¼ Seo. and Beo. No.) (Twp.) (Range) (Meridian)

(Field) (County or Subdivision) (State or Territory)

The elevation of A- sea level is A734...ft.

DETAILS OF WORK
(State names of and expected deptha to objective sands; show sizes, weights, and lengths of proposed casings; indicate mudding jobs, cement-

Ing points, and all other important proposed work)

Drill 17¼• hole to approximate3,y 1501, set 150* of 13-3/8" conductor pipe
and eament to surface. Drill 11" hole to appraximately 1/400', set 8-5/gn
easing and cement to surface. Drill 7-7/8* hole to total depth of approx-
imately 57508, run 5)" oasing and cement with approximately 250 sacks.
Complete in Paradax formation.

I understand that this plan of work must receive approval in writing by the Geolagleal Survey before operations may be commenced.

Company p.4 Pairgimum_Sailmany ..

Address D ding

Colorade By
W. . Schal

................
Title_Dide19:LSuperintendenh.

U S GOVERNMENT PRINTING OFFICE



COmpany ....................... P.HILLIP.S ... P.~.'r.RQ.L$.ID:1.. .. g.Q~P.AttL ............... . 

Lease ....... DESERT .!!A'.I ................................................. Well No ....... 9 .......... . 

sec: •........ l7. ........... , T .. ~.1 ... S.QP.lli ........... , R..?4 ... ~A$.r .. .§.!.~!.N ............. . 

Location .. .51O'.! .... f.RQkL.A.~ .. NQR'rH .. J"J~ ... ANP. ... l~3.9..~ ... ;tgQH ..... . 
THE \<JEST LINE. 

Elevation ...... .4.7J..J& ..... ~!g~p.~p. .. g~9.~ ........................................... . 

SAN JUAN COUNTY UTAH 
, , , : () . 
i ~I 

I------l: 18.3 0' ---0 I ----- ...... -........... _ ...... _._ .... -.---------- ._ ....... ,._. ____ 1_ 
! t I , 

• : 
, , 
: , , , , , _ .. '-_._ .... __ . '._ ... _ ... 

, I 

, I 
...... ---l-.---.--...... -.-.L ...... ~ .. 

: I : : , . 
I f 

~--*---~--~--~17~~--~----~--~ ! 
: t 

.. --·····i··········· .......... .......•... . ... ······~·······-··I·········J-······· : :: 
I :! 
lit 
: l t 
· · · · : 
I , I I I 

• ••••••••• 1" ••••• - •• - •• - ••• -.-- •• -.-- ----, 
• 
~ 

: . ············ .. · .. ······ .... ·····r····_ .. · 
, 
: ! 

Scale-4 inches equal 1 mile. 

This is to certify that the above plat was prepared from field notes 
of aetual surveys made by me or under my supervision and that the 
same are true and correct to the best of my knowledge and belief. 

S .. l, 6~~~!~~eyo;mmmm 
JAMES P. LEESE 
UTAH REG. NO.1472 

Surveyed ........ ~'O .. }1A.R9JL ............................................................. , 19 ... 5.!? .. 

BAN JUAN ENGINEERING COMPANY, FARMINGTON. N. M. 

N 

Company.......................ŸÑ.ILLI.S. EETROLEWC PANI

Lease....... MSERT !!A'.'............ ........... Well No.......9.. ......

see........12...........,T.41...S TH..........,n..24..EAsT s.L.. .

Location...51Q.!...FE...T .. 18 INE 0...1830 '..FB
THE WEST LINE.

Elevation.......$. .•.

...

SAN JUAN COUNTY UTAH

I I i

i

Scale--4 inches equal 1 mile.

This is to certify that the above plat was papared from field notes
of actual surveys made by me or under my supervision and that the
same are true and correct to the best of my knowledge and belief.

Seal: Registered Land Surveyor.
JAMES P. LEESE
UTAH REG. NO.1472

Surveyed .......2.Û.. ........... ...------------------------, 19...5$..

SAN JUAN ENGINEERING COMPANY, FARMINGTON, N.



AprU 14, 19S5 

Phillip. Petrol .. 00InpanJ' 
1200 DenysI' Olub BuildIng 
Denyer 2, Oolorado 

Attention: W. M. Schul., DivisIon SuperIntendent 

('.entlemen: 

This i. to 8oknowledp,e recelpt of your notice ot intention to 
drill Weli ~to. Desert A - <). which is to be located 510 teet tJrom 
the north line end 1830 teet from the west line of Section 17. 
Township 41 South. Range 24 Raet. S!J!.!, San 1uan Oounty, utah. 

P1980e be advised thet insotar 8S this office is con~ernedt 
approval to drill said t~ll ia hereby granted. 

This approv~l terminates within 90 days if the above mentioned 
well Ie not spudded in within said period. 

CBF:cn 

cc: Phil MoGroth 
mr.r:, P'ermtneton, 
~!ew Mexloo 

Yours very truly, 

on. It GAS CONSERVATIOll COlt.iISSION 

CLEON D. FRIGHT 
SEORETARY 

April 14, 1958

Phillips Petroleum Company
1200 Denver Club Building
Denver 2, Colorado

Attention: W. M. Schul, Division Superintendent

Gentlemen:

This is to acknowledge receipt of your notico of intention to
drill Well No. Desert A-9, which is to be loosted 510 feet tems
the north line and 1830 feet from the west line of section 17,
Township 41 South, Bange 24 Rast, SLM, San .Tuan County, Utah.

Please be advised that insofar as this office is concerned,
approval to drill said well is hereby granted.

This approval terminates within 90 days if the above mentioned
well is not spadded in within said period.

Yours very truly,

OIL & GAS CONSERVATION00&ISSION

CLEON B. FEIGHT
SEORETARY

CBF:on

oo: Phil McGrath
USGS, Farmington,
How
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'C$UBMlT IN TRIPLICATE) 

UNITED STATES 

DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

Budget Bureau No. 42-.k359.4. 
Approval expires 12-31-60. 

Indian Apoey • ___ ... .. ____ _ 

..... , Allottee ___________ ... _______________ _ 

Le ... No. _--_1." __ 
SUNDRY NOTICES AND REPORTS ON WELLS 

~'- ~ 
~.-1 

NOTICE OF INTENTION TO DRILL __________________________________ SUBSEQUENT REPORT OF WATER SHUT-OFF ____________________ ..L 
NOTICE OF INTENTION TO CHANGE PlANS_____________________ ______ SUBSEQUENT REPORT OF SHOOTING OR ACIDIZING _________________ _ 

NOTICE OF INTE:NTION TO TEST WATER SHUT-OFF ___________________ SUBSEQUENT REPORT OF ALTERING CASING ______________________ _ 

NOTICE OF INTENTION TO REDRILL OR REPAIR WELL_______ ______ SUBSEQUENT REPORT OF REDRILLING OR REPAIR __________________ _ 

NOTICE OF INTENTION TO SHOOT OR ACIDIZE________________ _____ SUBSEQUENT REPORT OF ABANDONMENT_. ______________________ _ 

-~-~:::~~~-:~~~:~:~~~~-::~~~~:;-;;~;~~~=~~=~I::::~: ~~~~;~~~~~;~~~~~~~~~~~~~~~~=~:~~~~=::::::=:~=:==:~:=: ::== 
(INDICATE ABOVE BY CHECK MARK NATURE OF REPORT. NOncE, OR OTHER DATA) 

____ ~~!~ ... __ '_')}~ ______ n ______ n...u.-Jt _____ , 19 ____ _ 

0 ••• " -Ae 
Well No. ___________ -'-____ is located _____ .ft. from ~Iine and __ la-.ft. from -m line of sec. -mUm 

Dl~_~L~_~~ __ ~,________ _ ___ ~___________________ _ ______ , .... _________ _ 
(~ Sec. and 8ec. No.) (Twp.) (Range) (Meridian) 

..!..~~~____________________ _ ______ ~_~ ____________________________ n__ _n_nn __________ "* __ n _________ • __ _ 

(FIeld) (County or Subdivision) (State or Territory) 

The elevation of the derrick floor above sea level is _~ __ ft. 

DETAILS OF WORK 
(State names of and expected depths to objective sands I show sizes, weiChb. and lengths of proposed casings; Indicate mudding jobs. cement

ine points, and all other important propoeed work) 

......... lfie bNe ., 12 .... ,.. .....,.. ~ .. Y 171'. ..~. f.Ij 
27.11 ........ 'IL~ .......... 171..,....... C81 I." 1l4tb if' ...... ,1 • 
•• • ,. Plve ~.,. '" 1$1' *' 41.50 , ... 4-HaJI. C.,1Il ..... '-... troa 
...... df'1U.tltl ~ ... ., OM1a '»01 tw 30 .1"_. be1d 01. 

I und ...... tand that this plan of work Inuat recei_ approv"l in writing by the Geological Survey before operations Inay be commenced. 

JldU&pe ,.,",_.1 a __ Company _____________________________________________________________________________________________________________________________ .. ________________ _ 

..., t:-. ... IIIU.dlItI Address ______________________________________________________ _ 

D ••• '. ~'f •• 

U. $. GOVERNMENT PRINTING OFFICE 16-8437b-8 

Budget Bureau No. 42-R359.4.
Approval expires 12-31-60.

Form 9-331b
-

(April 1952) Indian Agency .

UNITED STATEs ·---------·-

DEPARTMENT OF THE INTERIOR an.te....

GEOLOGICAL SURVEY Lease No..

SUNDRY NOTICES AND REPORTS ON WELLS
NOTICE OF INTENTION TO DRILL------------------_-. SUBSEQUENT REPORT OF WATERSHUT-OFF-

.-..

NOTICE OF INTENTION TO CHANGE PLANS---------------- ----- SUBSEQUENTREPORT OF SHOOTING OR ACIDIZING

NOTICE OF INTENTIONTO TEST WATER SHUT-OFF--------
---... SUBSEQUENT REPORT OF ALTERINGCASING.....

NOTICE OF lNTENTION TO REDRILL OR REPAIR WELL-------- ---- SUBSEQUENTREPORT OF REDRILLING OR REPAIR

NOTICE OF INTENTIONTO SHOOT OR ACIDIZE------------ - - SUBSEQUENT REPORT OF ABANDONMENT.

NOTICE OF INTENTIONTO PULL OR ALTER CASING------- - - SUPPLEMENTARY WELLHISTORY.

NOTICE OF INTENTION TO ABANDONWELL. .. ..

(INDICATE ABOVE BY CHECK MARK NATURE OF REPORT, NOTICE. OR OTHER DATA)

Galwede AmiARR_., 19..M.
Desen •A•

WellNo. ___...._.Ê__..is located..M _ft. from line and _3AR_ft.from line of sec. - 1¶

(¼ Sec. and Seo. No.) (Twp.) (Range) (Meridian)

amaM
_ ___ _Mab...

(Field) (County or Subdivision) (State or Territory)

The elevation of the derrickfloorabove sea level is _R..ft.
DETAILS OF WORK

(State names of and expected depths to objective sands; show sizes, weights, and lengths of pronosed casings; indicate mudding jobs, coment··
ing points, and all other important proposed worft)

apamed174• heae sa M ammight 4.4•58. Druled to 1989. aan 1)•MB* ©
2T.30 Ameno su se emetagaet at 171.90* Exa. Genomes atta 175 eeste regatar
eenen. Pame med to AN• as aasop.a. 4-29.50. canssaetreatmen. Noga house, arnaes plan ausseeemesa 9000 ter 3o usamana, head os.

I understand that this plan of work must receive approval in writing by the Coological Survey before operations may be commenced.

Company.

Address

By

Title
U. S GOVERNMENT PRINTING OFFICE



Budget Bureau No. 42-R359A.
Approval expires 12-3140.

Form 9-331b
(April 1952) Indian Agency

uNITED STATES, ··¯¯-----
--------

DEPARTMENT OF THE INTERIOR ^¤•••••--
----------

GEOLOGICAL SURVEY Lease No..

SUNDRY NOTICES AND REPORTS ON WELLS
NOTICE OF INTENTION TO DRILL--------------.--------.. __. - SUBSEQUENTREPORT OF WATERSHUT-OFF-

----

NOTICE OF INTENTION TO CHANGE PLANS------..----- --.... SUBSEQUENTREPORT OF SHOOTING OR ACIDlZING. -- ----

NOTICE OF INTENTIONTO TEST WATER SHUT-OFE.---------
----.. SUBSEQUENT REPORT OF ALTERING CASING.-.. -- --- -----

NOTICE OF INTENTIONTO REDRILL OR REPAIR WELL-........-- SUBSEQUENT REPORT OF REDRILLING OR REPAIR -----------.

NOTICE OF INTENTIONTO SHOOT OR ACIDIZE------------ --- SUBSEQUENT REPORT OF ABANDONMENT. ------ ---

NOTICE OF INTENTIONTO PULL OR ALTER CASING---- ----__-. SUPPLEMENTARYWELLHISTORY...... .. --- -----

NOTICE OF INTENTION TO ABANDON WELL- .. . ... .. .....- ---

(INDICATE ABOVE BY CHECK MARK NATURE OF REPORT, NOTICE, OR OTHER DATA)

WellNo. __ is located ft. from line and ft. from line of sec. 12

No.) ( (Range) (Meridian

(Field) (County or Subdivision) (State or Territory)

The elevation of the derrickfloorabove sea level is ...MilÊ.ft.
DETAILS OF WORK

(State names of and expected depths to objective sands; show sizes, weights, and lengths of proposed casings; indicate mudding jobs, cement-
ing points, and all other important proposed work)

Ostiled to 19259, han Om§/8*00 24 455 easing een 1525* MS. Cesembed with290 eeske a galar eenen*, A30 esehe isseel *D*, SSOf saletam abieride, 2A3&Finettog594# lat , followed ettà 129 eaeke meat sesamt on hatten. Paavei plag to3347* at Os19 p.a. ApatialB. Cement did not etrentate. Min P Ape dem annalesto 200*, remesambed to eartaae with 40 eaeke regular emment. Set I haar, esemotfell book 3D*. homessanted to eurfaae thr th P with 10 eneke regular eausst. ¾0024 Mura. rilled Age and tested sank with 50W for 30 atentes, held GK.

I understand that this plan of work must receive approval in writing by the Geological Survey before operations ruay be commenced.

Company

Address

Title
U S GOVERNMENT PRINTING OFFICE



PHILLIPS PETROLEUM COMPANY

1200 Denver Club Building
Denver 2, Colorado

May 15, 1958

Mr. Cleon B. Feight
Secretary
Utah Oil & Gas Conservation Commission
State Capitol Building
Salt Lake City, Utah

Dear Mr. Feight

Enclosed herewith please find two copies of each
of the following logs run on Phillips Petroleum - Aztec Oil
and Gas Company's Desert "A" #9, San Juan County, Utah.

1. Schlumberger Induction-Electric Logs

2. Schlumberger Micro Logs

Very truly yours,

PHILLIPS PETROLEUMCOMPANY

Division Superintendent

CCK:lb

Enclosures

It's Performance That Counts
FLITE FlJEL -



Budget Bureau No. 42-R3ö9.4.
Approval expires 12-31-00.

Form 9-831b
(April 1952) * Indian Agency

. ...

UNITED STATES -

DEPARTMENT OF THE INTERIOR An.u..

GEOLOGICAL SURVEY Lease No.

SUNDRY NOTICES AND REPORTS ON WELLS
NOTICE OF INTENTION TO DRILL----------------- ---- SUBSEQUENTREPORT OF WATER SHUT-OFF

.

NOTICE OF INTENTION TO CHANGE PLANS--------------- ----- SUBSEQUENTREPORT OF SHOOTING OR ACIDIZING
NOTICE OF INTENTIONTO TEST WATER SHUT-OFF-----------

-----. SUBSEQUENT REPORT OF ALTERINGCASING. --

NOTICE OF INTENTION TO REDRILL OR REPAIR WELL-. ------- ---- SUBSEQUENT REPORT OF REDRILLING OR REPAIR.

NOTICE OF 1NTENTIONTO SHOOT OR ACIDIZE------------ --- SUBSEQUENT REPORT OF ABANDONMENT.
NOTICE OF INTENTION TO PULL OR ALTER CASING-- --- -- SUPPLEMENTARYWELLHISTORY.
NOTICE OF INTENTION TO ABANDON WELL_.

(INDICATE ABOVE BY CHECK MARK NATURE OF REPORT, NOTICE OR OTHER DATA

Beess4 *A*
WellNo. ____ _ is located.

A0 ft. from ine and 3 B.ft.from line of sec Al
mia m/4 a... 17 Als as e.x..n.

(Field) (County or Subdivision) (State or Territory)

The elevation of the derrickfloorabove sea level is _A149ft.

DETAILS OF WORK
(State names of and expected deptha to objective sands; show sizes, weights, and lengths of pronosed casings; indicate mudding jobs, cement-

ing pointe, and all other important proposed work)

arna.a se nao•. aan g• m zu and as.w ...s.e se se nae•an. o-
ma saa ..a. ..sa.« .....a. ano..a. osa.« •n• ..a a¾#edsi-- ALoride.
Malped p3mg to WAlt & 28¾ pea. &¶ 13, 19¾e WOC24 bears. Tested eastag

I understand that this plan of work must receive approval in writing by the Geological Survey before operations may be commenced.

Company.

Address Denver

Denver 2 Ce3e i By
R. M. Sebak

Title Diviaien aupassasandma
U. 5 GOVERNMENT PRlNTING OFFICE



PHILLIPS PETROLEUM COMPANY
1200 Denver Club Building

Denver 2, Colorado

May 22, 1958

Mr. Cleon B. Feight
Secretary
Utah Oil & Gas Conservation Commission
State Capitol Building
Salt Lake City, Utah

Dear Mr. Feight:

Enclosed herewith please find two copies of Lane
Wells Radioactivity Log ran on Phillips Petroleum - Aztec Oil
and Gas Companyis Desert "A" #9, San Juan County, Utah.

Very truly yours,

PHILLIPS PETROIRJM COMPANY

Division Superintendent

CCK:lb

It's Performance That Counts
FLITE FUEL -



L et Bureau No. 42-R355.4.
Approval expires 12-31-60.

Form 9-880

U. S. LAND OFFICE .

SERIAL NUMBER ---

LEASE OR PERMIT TO ROSPECT ----

UNITED STATES

DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

LOG OF OIL OR GAS WELL
LOCATE WELL CORRECTLY

PhiYtt a PatrelamCampany 1200 Denver Club Building
Company .AS_½¾ Àl..iß¾ IW....... .. .. _ _ Address 12m?AT._2x.9919.YBÀ9............

Lessor or Tract USGo!'A.."A"....
...........-.... .... Field _RatherforcL._. _ _ State .....Utah.....

Well No. .... _ _.... Sec. -- T. - - R. . Meridian --MË.-N------:--Gounty ..¾......a.

Location .fÑ....ft. . . Line and it. of .Ë_.Line of ANA1.Ÿ Elevallon A2&9
(Derriek Boor relative to sea leveD

The information given herewith is a completeind correct record of the well and wo done thereon
so far as can be determined from all available records. .

Signed ...--...

Date Ama 4..19§&__,_s..... .............

* Title i B:Atágidm%¾
The summary on this pag is for the condition of the wëll at aboye date

Commence.ddrilling . .... -, 1Ñ-..--Finished drilling Ai , 19 5
OIL 011 GAS SANúS OR ZONES

(Denote às by-G)

No. 1, from __ ..... to .......... No. 4, from . . to .

No. 2, from -- ......... to ...--- No. 5, from to
No. 3, from . ........ . ....... No. 6, from . . to

MPORTANT WATER SANDS

No. 1, from.. ....-- to ....._.. . No. S,froni .. . . to
No. 2, from ....-- to .....--- .. No. 4, from .... to

CASIÑG RECORD

c i g
rei M Threacd per Make Amount Kind of shoe Cut and pulled from

Froinerforated
Purpose

MUDDING AND CEMENTING RECORD

Whe e set Number sacks of cement ethod used Mud gravity Amount of md used

PLUGS A D ADAPTERS
Heaving plug Material .. . . . ..... - IAngth .. .. Depth set

Adauters--Material_.....
.. . ... . ..... - Site



13-3/a"
. __ln.. '

.....125 _ Dira.
5/8 ".... 1.525i .. .....6 Girn.

PLUGS A D ADAPTERS
Heaving plug Material ... . L ngth _ _ .. Depth set

Adapters--MeteriaL.
.. ......... Si e

SHOOTING RECORD

Size Shell used EI osive used Q antity Date Depth shot Depth cleaned out

TOOLS USED

Rotary tools were used fro - feet to B._ .. -- feet, and from feet to . feet

Cable tools were used from . feet to ..._ _ __ -- feet, and from feet to - feet
ATES

.Ÿ.... , 1 Put to producing ..... 19 1968._

The production for the first hours was _ __ _ barrels of fluid of which 1AN % was oil ....%

emulsion; .... _% water; and .... .% sediment. Gravity, °Bé. _.A1 ... ... .

If gas we l, cu. ft. per 24 hours __... ..... Gallons gasoline per 1,000 cu. ft. of gas .... .

Rock pressure, Ibs. per sq. n.
EM LOYEES

.. .th...

•........
.. , Driller .......---.. ------------------. ..... , Driller

... ....... , Driller ...-----....-------------....._ _ _ _ _......... , Driller
FORMATION RECORD

FROM- TO-- TOTALFEET FORMATION

2355 2422 67 %2A22 2578 156 Moenkopi
2578 2650 72 Hoskini
2650 2810 160 Deehally
2810 4050 1240 Organ hoek
4050 4546 496 Rien
4546 5510 964 Upper Hermosa
$510 5730 220 Paradox

-'
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HISTORY OF OIL OR GAS WELL
It is of the greatest importance to have a com Àistoryof the well. Please state in detail the esef redrilligg, togetherwith the šâons Tor the Work and itš Fësults. iwere any changes made in the casing, statáfulIÿ, and 1Fany casing was

"sidetracked" er left in the wellvgive-its-size and tion. If the wp)I has been dynamited, give date, size, position, and numberof shots. If ghtgsor bridges were put in to test for yatel, state 1 of material used, position, and results of pumping or bailing,

unded ...1/Whs¾at ia tanist Jern a, 1958 arined to 172 ran 13-3/e"OU 27.1 raco S SJ oastrag met «¾ 1914§0tWW mented with 175 sacks regularcemeR$ A wwed pla to g380 at 2 t §Q p.m. geg gyr coraent e.treulated. OJ 2 hre .Ë&iilëd plug, tested easin with 500 for 30 miputescheld UK. Drty.ed to 1529,gan14§/8" 00 24# J••55 dasing set at 1525* MBi ented with 298 ex. reg. oementilo ex Diacol "D", SW enim<•iaam.**y WF louale 59M tht-Plus, tonowedwith 125 ax neat eenene on bottom. oped pg 49 1¾7I at asis p.g. April 27.ReadàWWid not circulatet aan 1" pipe dowrf Aus to 200*, reeemeikted to surfageytty g en. regular content. Set 1 hour, cettet féll hack 101. e.JÑeatentedtoäurface thru 1" with 10 ex. Jeg coment. KOQ.A kg. Drilled panssat Ot15 p.m.X#HL'ÉtfiTest easing Ath 5009 for 30 min OK. Drilled to 5730* and ran5.1/2" OD 14# & 15.§# J.•§§ omaing s&RF Cemented with 132 ax. reg,cement, 100 ex. Diaoel "D" dàW49tiFóñ NidkBumped plug to 5711* at2): 6 ggy gr .. .LOC.2& hourew- ley ayþngunghgêD# for 39 angiten, heldBK, PeRbfat with four 1/2" holas g foot gi) , 5552-70, 5610-50, Alí$t#4tlekmidfilA&ff 16RahW.7/Witabih¶À¾¾kier,' tabing sob Sk jackgr,4Ihashe& tobal-depth at 5708. Dieplaced wat¼F"with ers IWof&tyapottÄdaÁë en forma¾ion. Howell tonmaximm pressure 600#. Flus at oil.W49kgå 6W4Wtig agigsag4a a venteflush¥ T WW2 es to olean up. Suitehed to gdshpþe of Willy°¾ nè $
• of µ7† For mean for una.

pomoi. or goiq pyn rate
Courban1 yqqLeee
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Budget Bureau No. 49-R350.4.
Approval expires 12,81-40.

Form 9-881b
(April 19ð2) In.Man

UNITED STATES --

DEPARTMENT OF THE INTERIOR "••---------------

GEOLOGICAL SURVEY No...-..... ... ... . ...

SUNDRY NOTICES AND REPORTS ON WELLS
NOTICE OF INTENTION TO DRILL.......--.........._...--..-- SUBSEQUENTREPORT OF WATER SHUT-OFF...-.....--------------

NOTICEOF INTENTION TO CHANGE PLANS.-----..- ..-..._____ SUBSEQUENTREPORT OF SHOOTING OR ACIDIZING.-..-..-----

NOTICEOF ÍNTENTION TO TEST WATER SHUT-OFF._
__......___ SUBSEQUENTREPORT OF ALTERINGCASING-. --. ---

NOTICE OF INTENTIONTO REDRILI.OR REPAIR WELL. ...-.....-- SUBSEQUENTREPORT OF REDRILLING OR REPAIR..-..--------

NOTICE OF INTENTION 10 SHOOT OR ACIDIZE--- ...-- ---. SUBSEQUENTREPORT OF ABANDONMENT - ---- ---

NOTICE OF INTENTIONTO PULL OR ALTER CASING..--------- SUPPLEME TARY HISTORY. ........
------

NOTICE OF INTFNTION TO ARANDON WFI I . ..

(INDICATE ABOVE BY CHECK MARK NATURE OF REPORT, NOTICE OR OTHER DATA)

WellNo. AS._..._ is located5.10
_..ft. from line and... _ft. from lineof see. .Ë

(Foulierly Phillips* Useest •Aset. than ad U-L4 1741, See )asfa mja aan. ly _ _RB_
_ _ _ _ _

ag_
_ _ _ _ _ _ _ _ _ _..BaL..H.

(Muse, and see.No.) (Twp.) (Range) (Meridian)

anthertorg aanJuan conner orah
(rield) (countyor subdivision) (State or Territory)

Theelevation of the derrickfloorabove sea level is __MAY.ft.

DETAILS OF WORK
(State names of and expected deptha to objective sands; show sizes, weights, and lengths of proposed casings; indicate mudding Jobs, coment-

ing points, and all other important proposed work)

1/23/¾ Mavet in att won servies Unit to kul well, pull rode and tuttas, eament Itse
tubing, r•ama and eenvest to meer ingenten. Previene Produettens 401 80,
0 my 005 1324,
Pauas takaus.

I throno 1/30 141•
eres sa ma won eerste. untaen saa es..ne unosearna.
Man 2..1/2* WE Osmaak Lined tubing with Baker MJ Nooksell Paeker.

2/2 through 4/29/62 Waiting en souplation of Ratherford Unit Waterflood P-p Station.
4/30/43 Started water injestien into Paradox 2tki PM 4/30/68. In,jesteg $2) W in

s hours, twins Pr•••mr• - no sana. se of.
NOTBs Wall mmber ehangedfrom 17••41 to 17MR1to indiaate tamehange tres oil well to

water in.1••¾ion w• •

I understand that this plan of work must receive approval in writing by the Geological Survey before operations may be commenced.

Company.... ... .Ê. . ..ËÊÊ__........... ... .... .. ..

Address.---- '- '-È- - --- ~~¯¯

goatsycoLosADO
_ _._....---- c. N. sales

U. S. GOVERNMENT PRINTING OFFice 1



Form B-881b
(April 195N Indian Agency

............. ........

UNITED STATES -- ---

TRALDEPARTMENT OP THE INTERIOR an.u...

GEOLOGICAL SUli; Y Lease No.

SUNDRY NOTICES AND REPORTS ON WELLS
NOTICE OF INTENTION TO DRILL.---....-.................---...-- SUBSEQUENTREPORT OF WATERSHUT-OFF..........

.. ....

NOTICE OF INTENTION TO CHANGE PLANS.. .....-------.......__. SUBSEQUENTREPORT OF SHOOTING OR ACIDIZING. ----..-...

NOTICE OF INTENTIONTO TEST WATER SHUT-OFF....._ __. ..... - SUBSEQUENTREPORT OF ALTERINGCASING. ..-.. ..-.......- ----.

NOTICE OF INTENTIONTO REDRILL OR REPAIR WELL.-___. ... SUBSEQUENTREPORT OF REDRILLING OR REPAIR.. ......-------...

NOTICE OF INTENTION TO SiggggigACIDIZE-----...----. .... . SUBSEQUENTREPORT OF ABANDONMENT--. ..... --------...--..

NOTICE OF INTENTIONTO PULL OR ALTER CASING. --. _...... SUPPLEMENTARYWELLHISTORY. ......-...... --------- ---....

NOTICE OF INTENTION TO ABANDONWEll.................-----. ...-.. ........------...------- ----..........---..------- ----

(INDICATE ABOVE BY CHECK MARK NATURE OF REPORT, NOTICE. OR OTHER DATA)

Ratherfeild M4
WellNo. ___AN... is located.-R_.ft.from e and . from ne of sec. ...$..--

(¼ Beo, and Beo. No.) (Twp.) (Range) (Meridian)

.......as.a•rters

_ _ _ _ _ _ _

an._anan cong
(Field) (County or Subdivision) (State or Territory)

The elevation of the derrickfloorabove sea level is ___. .Î. ft.

DETAILS OF WORK
(State names of and expected depths to objective aands; show sizes, weights, and lengths of proposed easings; indicate mudding jobs, coment-

ing points, and all other important proposed work)

Aoidise Water Ia3eetion Well with 2,000 gallene ro6elar 1¾ asië, 300 ga11ems
Sol-ELeek, 2,000 gallons regular 1¾ asid, .100 galleas Set Bleak, 2,000 galleas
reenlar 1¾ asta.

Present Injeetion Rates 19) WPD at 280#,

I understand that this plan of work must receive approval in writing by the Geological Survey before operations may be commenced.

Phu lips Petroleum Compaar
Company ....... .. ... ............... ... ......... ..... ..... ... . .

P. O. Drauer 1190
Address.....

Cortes, Colorado
..... .......... .... ............ .. By 4, M. Sales ..

Dist. Sept.
-................. ........................ Title .

U. 5. GOVERNMENT PRINTING OFFICE 1M



Budget Bureau No. G-R3W.4.

1b
Approval expires 11Mild.

NW&lO
UNITED STATES - --- ---- -

DEPARTMENT OF THE INTERIOR an........NERL
GEOLOGICAL SURVEY Lease No

SUNDRY NOTICES AND REPORTS ON WELLS
NOTICE OF INTENTION TO DRILL........._.... ...___...._-. SUBSEQUENTREPORT OF WATERSHUT-OFF..........

-------..

NOTICE OF INTENTION TO CHANGE PERIS...........__....... ____.. SUBSEQUENTREPORT OF ACIDIZING. ..-..-...

NOTICE OF INTENTIONTO TEST WATER SHUT-OFF...___
--__ ...-- SUBSEQUENTREPORT OF ALTERINGCASING--.. .. ..-- .... ..

NOTICE OF INTENTIONTO REDRILL OR REPAIR WELL. .... ...... SUBSEQUENTREPORT OF REDRILLING OR REPAIR....------- - ..

NOTICE OF INTENTION TO SHOOT OR ACIDIZE.-..-. ___....._ SUBSEQUENTREPORT OF ABANDONMENT------.....-..------------. ..

NOTICE OF INTENTIONTO PULI. OR ALTER CASING. . _...__ SUPPLEMENTARYWELLHISTORY. .. ......
..-.....------ ----.

NOTICE OF INTENTION TO ABANDONWELL.........-.. .. ...... ..........................------...-..........--------...---------- ------

(INDICATE ABOVE BY CHECK MARK NATURE OF REPORT. NOTICE, OR OTHER DATA)

Cartes, Colwade September 25 19$
Ratherford Unit ¯¯ ¯¯¯¯¯

¯~¯¯"¯
··°¯¯¯

WellNo. _1¾....___ is located.9 ..ft. from line and NR.ft. from line of sec. ...17. .

....R/A.._WA.._Sana..17. .....ELS_ _ 2k.K..._ _.._.8- A IL.
(¼ soo.and soo.No.) (Twp.) (Range) (Meridian)

Rgthm•fant
_____ _¾_ ..

(Field) (County or Subdivision) (stateor Territory)

The elevation of the derrickfloorabove sea level is ....4.Î&.9ft.

DETAILS OF WORK
(State names of and expected depths to objective sands; show sizes, weights, and lengths of pronosed casings; indiente mudding Jobs, emment-

Ing points, and all other important proposed work)

September 18, 19638 Pulled 2¼• eenent lined tubing sad paaker. Pieksi up 2¼•
bare tubing and paeker. Western Company acidised with 2,000 gallens regular
15%aoit, 300 gallaan Sol-81eek, 2,000 ga11ana regular 195 asid, 300 gallem
Sol-Blook and 2,000 gallann regular 195 acid. Maximum pressere 3400#. liken
asid hit femation, pressure dropped to sero. First hiesk en termation 200#,
ineressed to 1000#, broke to 200#. Seooed bleek on tomation 100#, taeressed
to 700#, broke to 0#. ytnakaa with 48 barrels salt water. Average acid and
flush lageotion rate i BPM. Nooked well ap te ingeet everaight. Ingested
1981 barrels in 16 hours at 0#. Oaapleted soidising ab 2s00 P.M. 9/19/4$.

september 20, 1963s Pelled 2&• plain tubing and reram 172 Jts, 2¼• eement lied
taking with Baker 305 Paeker. Hooked well ap for injeetion.
Present lajeetion Rates 2956 WPD At 0#(Desert Creek Seas,Greater Anoth-Paradas)
I understand that this plan of work must receive approval in writing by the Geological Survey before operatione may be commeneed.

PHILLIPS PETROIEURCCNPAWI

P. O. Dramár 1150Address.

y

Title
U 5 GOVERNalENT PRINTING OFFICE



5"",'i¯JU> U ED STATES sgeh nIN TRI ITE*
et B a R1424.

DEPARTMEmi OF THE INTERI0R verse side)
o. n re-

5. LEASE DESIGNATION AND SERIAL NO.

GEOLOGICAL SURVEY
6. IF I , L IBË NAME

SUNDRYNOTICESAND REPORTSON WELLS
(Do not use this form for proposals to drill or to deepen or plug back to a different reservoir. M

Use "APPLICATION FOR PERMIT-" for such proposals.)

7. UNIT AGREE ENT ÑAME

Phillipe Petroleum Company
3. ADDRESS OF OPERATOR 9.

Drawer 1190, Cortes, Colorado $1321
4. LOCATION OF WELL (Report location clearly and in accordance with any State reqilirements.* 10 FIELD AND PO ILDCA

See also space 17 below.)
At surface

14. PERMIT NO. 15. ELEVATÌONS (Show whether DF, RT, GR, etc.) 12. COttNTY O

4749' DF san & ab
16· CheckAppropriate BoxTo Indicate Nature of Notice, Report,or OtherData

NOTICE OF INTENTION TO : SUBSEQUENT REPORT OF i

TEST WATER SHUT-OFF PULL OR ALTER CASING WATER SHUT-OFF BEPAIRING WELL

FRACTURE TREAT MULTIPLE COMPLETE FRACTURE TREATMENT ALTERING CASING

SHOOT OR ACIDIZE ABANDON* SHOOTING OR ACIDIZING ARANDONMENT

REPAIR WELL CHANGE PLANS (Other)
(NoTE : Report results of multipler c9mpletion on Wel

(Other) Completion or RecompletiŠn Reþort and Log förnk)
17. DESCRIBE PROPOSED OR COMPLETED OPERATIONS (Clearly state all pertinent details, and give pertinent dates, including estÏmated date of starting any

proposed work. If well is directionally drilled, give subsurface locations and measured and true vertical depths for all markers and zones perti-
nent to this work.) *

Asidise water ingestion well with 1000 gallans regular seid in attimpt to
inerease water injection rate.

Present injeetion rate t 1281 BWPDa t ¾0#.

18. I hereby certify e foregoing is tr and correct

SIGNED TITLE DATH

(This space for Federal or State ofBee use)

APPROVED BY TITLE DATE
CONDITIONS OF APPROVAL, IF ANY :

*See Instructionson Reverse





a dä> .TED STATES sgan,IT I,N T TE* etap o .No.
42-R14

DEPARTMtNT OF THE INTERIOR verse side)
'

5. LEASE DESIGNATION AND SERIAL NO.

GEOLOGICAL SURVEY
0. IF INDIAN, ALLOTTBB 04 TRIBE NAME

SUNDRYNOTICESAND REPORTSON WELLS
(Do not use this form for proposals to drill or to deepen or plug back to a different reservoir.

Use "APPLICATION FOR PERMIT--" for such proposals.)

1. 7. UNIT AGREEMENT E

OIL GAS
WELL WELL OTHER

i NAME OF OPERATOR 8. PARM OB LEASE NAM

gaan upia fattelema Omipar Sagt
Š. ADDRESS OF OPEBATOR 9. WELL NO.

Drauer 1150, cortes, colorene8021 ITan
4. LOCATION OF WELL (Report location clearly and in accordance with any State requirements.* 10. rIELD AND POOL OR WILDCAT

See also space 17 below.)
At surface

11. SEC., T., 24 M O BLE. AND
$URVEY OE REA

Seetien 17 1¾ $4L.M.
14. PERMIT NO. 111. ELEVATIONS (Show whether DP, RT, GR, etc.) 12. COUNTY O 18. STATE

4%9* a•F• BA Jeën Utah
16 CheckAppropriate BoxTo Indicate Nature of Notice, Report,or OtherData

NOTICE OF INTENTION TO: SUBSEQUENT BUPORT 07:

TEST WATER BHUT-OFF PULL OR ALTER CASING WATEE SHUT-Ory . REPAIRING WELL

FRACTURE TBEAT MULTIPLE COMPLETE FRACTURE TREATHENT ALTERING CASING

SHOOT OR ACIDIZE ABANDON* SHOOTING OR ACIDIZING ABANDONMENT*

REPAIR WELL CHANGE PLANs (Other)
(NoTE: Report Ñeag1tsof multiple completion on Well

(Other) Completion or Recompletion Report and Log form.)
17. DESCRIBE PROPOSED OR COMPLETED OPERATIONs (Clearly state all pertinent details, anigive pertinent dates, including estimated dgte of starting any

proposed work. If well is directionally drilled, give subsurface locations and measured and true vertical depths for all markers and nones perti-
nent to this work.) *

Aettiae water tageettaa well with 9000gallons 15%regalar acid ani resume
water ta3es*Loa.

Neuent In3ee48ea mates Ingested 9¾ aWo at 09.

18. I hereby t

TITLE DAT1IL

(This space for Federal or State ofBee use)

APPROVED BY TITLE DATE
CONDITIONS OF APPROVAL, IF ANY :

*See Instructionson Reverse



a fië> L , .D STATES sgg,IT IN R esp o .No. 42-R1424.

DEPARTMENTOF THE INTERIOR yerge gige) 5. LEASE DESIGNATION AND SERIAL NO.

GEOLOGICAL SURVEY
S. F I bIAN, LLOTypkOk TRIBE NAME

SUNDRYNOTICESAND REPORTSON WELLS
(Do not use this form for proposals to drill or to deepen or plug back to a different reservoir.

Use "APPLICATION FOR PERMIT-" for such proposals.)

1. ¶. UNIT AGREEMENT NAME

ELL ELL OTHER

2. NAME OF OPERATOR 8. FARK OB LEASE NAME

3. ADDRESS OF OPERATOR 9. WELL NO.

Drawer g gestes, celeradoSUtt 1918&
4. LOCATION OF WELL (Report location clearly and in accordance with any State rettuirements.* 10. FiBLD ANS POOL OR WILDCAT

See also space 17 below.)
At surface

11 i80. T., 8 M 0 BLE. AND

seettem 17 km
14. PERMIT NO. 15. ELEVATIONs (Show whether nr, RT, an, etc.) 12.,600NTT05 r (su 18. szArm4949*B.F. the June Stak
16. SCÑÀpprOpriOft BOx To Indicate Nature of Notice, Report,or OtherÛata

NOTICE OF INTENTION TO: SUBSEQUENT RSPORT 07|

TEST WATER BRUT-Orr PULL OR ALTER CASING WATER SHUT-Org REPAIBÌNG WRI.L

FRACTURE TREAT MULTIPLE COMPLETE FRACTUBE TREATHENT ALTERING CASING

SHOOT OR ACIDIZE ABANDON* SHOOTING OR ACIDIEING ABÁNDONMENT*

REPAIR WELL CHANGE PLANS (Other)
(NoTE: Report results of multiple completion on We11

(Other) Completion or Recompletion Report and Log form.)
17. DESCRIBE PROPOSED OR COMPLETED OPERATIONs (Clearly state all pertinent details, and give pertinent dates, including estimated date of starting any

proposed work. If well is directionally drilled, give subsurface locations and measured and true vertical depths for all markers and gones perti-
nent to this work.) *

asseraessek posteematens 95ta.¾g t of steh SMG gattaas 194 se e mee 1004
gallene sala plag is a stages. Pelled bare tubing, raras em Itaba tehtag,
resumes sagnetten.

Partræs tweettom RATA 995 mre at OSF

Pasosat Insetzen RAmt 3500 sano en vasona

18. I hereby certify that tfie foregoing is true and correct

SIGNED TITLE DATE
be no ABAW

(This space for Federal or State ofBee use)

APPROVED BY TITLE DATE
CONDITIONS OF APPROVAL, IF ANY:

*See Instructionson Reverse



PHILLIPS PETROLEUMCOMPANY
P, O. Drawer 11ßO

Cortez, Colorado 81321

December 31, 1966

In ret Ratherford Unit Monthly Operating Report
November 1966

Page No. 3

Swabbed well, pulled tubing with packer, roran tubing and rods and
started well pumping on November 25, 1966. Daily production was
18 BO and 690 BWbefore the treatment, and nine days following the
treatment, production was 108 BO and 1 BW.

Ratherford Unit 16WA)(Acid Job)

On October 22, 1966 pulled cement .lined tubing, reran 2(" tubing with
retrievamatic packer and set at 54699

. Unable to acidize due to high
pressure injection system being down. On November 16 acidized Desert
Creek Zone I through 2(n bare tubing and packer with 15,000 gallons
28% acid in three stages, each stage separated by 1000 gallons salt
plug mixed 3.4#fgallon. Hooked back up for injectione Daily in-
jection rate was 118 BW at 2225# before the treatment and six days
following the treatment, the injection rat was 210 W at 2400#.

Ratherford Unit l'{W21 (Acid Job)

On November 21, 1966 pulled cement lined tubing, ran 2)" tubing and
retrieramatic packer, set at $480'. Acidised Desert Creek Zone II
through gn bare tubing and packer with 5000 gallons 15% acid in two
stages separated by 1000 gallons salt plug mixed 3#fgallon. Hooked
back up for injection. On November 30, 1966 pulled gn tubing with
packer, reran 2¼" cement lined tubing, resumed injection. Daily
injection rate was 593 W at 535# before the treatment, and nine
days following the treatment, the injection rate was 3500 W on
vacuum.

Ratherford Unit 2†W21 (Acid Job)

On November 4, 1966 acidised Desert Creek Zone II perforations through
2¼¤ bare tubing and ya eker with 5000 gallons 15% acid in two stages
separated by 1000 gallans salt plug mixed 3#fgallon. Resumed in-
jection. Daily injection rate was 518 W at 445# before the treat-
ment and & days following the treatment, the injection rate was 3456
BWon Taounm.

Respectfully submitted,
PHILLIPS PETROLEUMCOMPANY

C. M. Boles
District Superintendent







STATE OF UTAH
DIVISION OF OIL, GAS, AND MINING
ROOM 4241 STATE OFFICE BUILDING

FORM NO. DOGM-UIC-1 SALT LAKE CITY,UTAH 84114
(Revised 1982) (801) 533-5771

(RULE I-5 & RULE I-4)

IN THE MATTER OF THE APPLICATIONOF
PHILLIPS PETROLEUMCOMPANY CAUSE NO.

ADDRESs P.O. BOX2920
CASPER, WYOMING IIP 82602

X ENHANCED RECOVERY INJ. WELL UINDIVIDUAl PARTNERSHIP CORPORATION- DISPOSAL WELL O
FOR ADMINISTRATIVE APPROVAL TO DISPOSE OR LP GAS STORAGE O
INJECT FLUIDINTO THE ......lZW21.................... WELL EXISTING WELL(RULE I-4) El
SEC. 17 TWP. 41S RANGE 24E

SAN JUAN couNTY, UTAH

APPLICATION

Comes now the applicant and shows the Corporation Commission the following:
1. That Rule I-5 (g) (iv) authorizes administrative approval of enhanced reovery injections, disposat or LP
Gas storage operations.
2. That the applicant submits the following information.

Lease Name Well No. Field County
Ratherford Unit 17w21 Greater Aneth San Juan

Location of Enhanced Rec 7W21 17 41S 24EInjection or Disposa! Well Sec. Twp. Rge.

New Well To Be Drilled Old Wall To Be Converted Casing Test
Yes O No Ú Yes O No Ë! Yes No O Date

Depth-Base Lowest Known Wingate oo..In¡.etion zon. c....i. stor. wher
Fresh Water Within ½ Mile 1 660 ' Oil-Gas-Fresh Water Within ½ Mile YES No O Oi1 & Gas
t••=ti••=f Desert Creek Paradox I & II GeologicName(s) DeSert Creek (5567')
'"i*"'*" S*"'e.f•) San Juan Ri ver and Depth of Source(s) San Juan Ri ver (Surface)
Geologic Name ef DOSert Creek I *P'h or s...cri..
Injection Zone interval 5512 e. 5570

b. Bas•of Fresh Water: c. Intervening Thickness (a minus b) 3962a. ToP of the Perforated Intervat: 5512 sqpi

is the intervening thickness sufficient to show fresh water will be protected
withoutadditionaldata? YES NO See Attachment #4
Uthology of intervening Zones See Attachment #1
Injection Rates and Pressures 48 (12-82)

Maximum 8/D
2500 Pst

The Names and Addresses of Those to Whom Notice of Application Should be Sent.

Navajo Tribe, Minerals Dept., P.O. Box 146, Window Rock, AZ 86515
Superior Oil, P.O. Box 4530, The Woodlands, TX 77380
Texaco- Inc., P.O. Box 2100, Denver, CO 80201
Southland Royalty, 1000 Fort Worth Club Tower, Fort Worth, TX 76102

stor..r Wyoming PHILLIPS PETROLEUMCOMPANY

County of )
Applicant

Before me, the undersigned authority, on this clay personally appeared A. E. Stuart
known to me to be the person whose name is subscribed to the above instrument, who being by me duly swom on
oath states, that he is duly authorized to make the above report and that he has knowledge of the facts stated
iherein cmd that said report is true and correct.

Suscribed and sworn to , 19 83

SEAL countyo state at

My commission expires I ry Public in and for Natrona Co. ,



FORM DOGM-U1C-1 (continued) - INSTRUCTIONS

1. Attach qualitotive and quantitative onolysis of representative somple of water to be injected and a qualitative
and quantitive onalysis of the injection formation of water.

2. Attach plat showing subject well and oil known oil and gas wells, abondoned, driiting and dry holes within
one-holf mile, together and w¡th the nome of the operator(s).

3. Attach Drillers Log (Form DOGM-UIC-2). (Appropriate Surety must be on file with Conservation Division or
oppropriate government ogencies.)

4. Attoch Electric or Radioactivity Logof Subject well (if released).

5. Attach schematic drowing of subsurface facilitiesincluding; Sire, setting depth, amount of coment used measured
or colculated tops of cement surface, intermediate (if any) and production casings; size and setting depth of tubing; type
and setting depth of pocker; geologic name of injection zone showing top and bottom of injection interval.

6. If the application is for a NEW well the original and six (6) copies of the application and three (3) complete sets of
ottachments shall be mailed to the Division. For EXISTINGwell applicotions (Rule 1-4)only ONE copy of the opplication and
ONE complete set of attachments are required to be mailed to the Division.

7. The Division is required to send notice of application to he surface owner of the Iond within one-half mile of the
injection well and to each operator of a producing leasehole within one-half mile of the injection well. Listall required
nomes and addresses in the oppropriate space provided on the front of this form.

8. Notice that an opplication has been filed shall be published by the Division in a newspaper of general circulation
in the county of publication before the opplication is approved. The notice shall include the nome and address of
applicant, location of proposed injection or disposal well, injection zone, injection pressure and volume. If no written
objection is received within 15 days from date of publication the application may be approved administratively.

9. A well shall not be used for injection or disposal unless completed machine accounting Form DOGM-UIC-3b is filed
by January 31st each year.

10. Approval of this application, if granted, is valid only as long as there is no substantial change in the operations

set forth in the application. A substantial operation change requires the approval of a new application.

11. If there is less intervening thickness required by Rule I-5 (b) 4, attach sworn evidence and dota.

12. For enhanced recovery projects, information required by Rule I-4 which is common to more than one well, need
be reported only once on the application.

CASING AND TUBINGDATA

NAME OF STRING SIZE SETTING SACKS TOP OF TOP DETERMINED
DEPTH CEMENT CEMENT BY

Surface 13-3/8 171,5 175 Surface Returns
intermediate 8-5/8 1525 603 Surface Returns

Production 5-1/2 5729 232

Tubing 2--7/8 5462 Name - Type - Depth of Tubing Packer
Baker Tor Set P>r 5462

To J1epth Geologic Name - Inj. Zone Depth - Top of inj. Interval Depth - Base of inj. Interval
08 Desert Creek I 5512



Foam Doom-uic-2 PLEASETYPEOR USE BLACKINKONLY
(Rule 1-5 (b) 2 14-20-603- 353
(Revised 1982) (To be filed within 30 days after drilling is completed) COMPLETIONA TESTDATABYPRODUONGFORMATION

1 2 3
DEPARTMENTOF NATURALRESOURCESAND ENERGY -NO.

43-037-16416 DIVISIONOF OIL,GAS, AND MINING FORMATION
API NO mm., Room 4241 State Office Building

De ed WR
N 5olt Lake City, Utah 84114 SPACING& SPACING 40 ac re

X - COUNTY $ðn J USThEC.Å TWP. RGE.
ORDER NO.

COMPANYOPERATINGPhillips Petroleum Company
(DISPOS W u,

ANNCEo Enhanced
ns..r. annesme P. O. Box 2920 RECOVERY,LPGAS STORAGE) ReCOvery

. . TOWN CSSper STATEZIP Wyominq 82602 PERFORATED

FARMNAME WELLNO. 17921
DalulNGSTARTEo 4-24 ITADRILUNGANISHED2 19 y 5536-44

DATEOF BRSTPRODUCTION 5-19-58 COMPLETEDS-1-9-58 INTERVALS

WELLLOCATED ¼Ê¼-¼
, 510 py. From a sec.a TR an FT.FROMWLOF ¼ SEC.

-w.c...ur 7-21-69
........ RKBELEVATIONIBERICMOOR 4749 GROUND A Agg¡gggÿ 5000 gal

TYPECOMPLET10N 28¾ Acid
x

Single Zene
snActuastasATEDT No

Muldple Zone

Comingled

LOCATIONEXCEPTION INITIALTESTDATA C0nverted to Injector 7 M•$ ý
OILOR GAS ZONES

out• 7-21-69
Olf, bbi./dey ..

Nome From Te Name From Te Oil Grevity

Gas, Co. Ft./day CF CF - CF
Desert Creek I 5512 5570 Ges-OllRefloOs.Ft./Bbl.

Desert Creek II 5610 5650 Water-Bbl./day 161
Desert Creek III 5654 5668 PumpingerFlowing pumping

CASING& CEMENT CHOKESIZE

Casing Set Cog.Test
.
Cement FLOWTUBINGPRESSURE

2500
Size Wgt. Grode Feet Psi Sex Fillup Top

A record of the formationsdrilled through, and pertinent remarks are presented en the severse.
13-3/8 27.1 H-40 162 500 175 surface (usereverseside)

8-5/8 24 J-55 1543 500 603 surface 1,theundersigned,beingfirstdelyswomuponeath,s harthiswel1recordistm,correctandcomplete
according to the records of this office and t he best knowledge and bellef.5-1/2 14 J-55 5608 500 232 y 4gg

15 5 I-55 Igg y.i.,s...307-237-3791 A.E. Stuarti Area Manager
Ameand title of representative of &pany

MP22 '83 83Subscribed and swom before me this day of , 19
TOTALDEPTH 5708

PACKERSSET Baker Loc-set @ 5462 Caspg
DFPTH

NOTE THISFORMMUSTALSOBEATTACHEDWHENFIUNGPLUGGINGFORM
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f

CHECKLIST FOR INJECTION WELL APPLICATION AND FILE REVIE

Operator: Well No.

County: « T ///4 R L¶¶ Sec. /Ÿ API# 7 --~// /
New Well Conversion Disposal Well Enhanced Recovery Well

'

YES NO

Pla: iñoluding Surface Dwners. Lesseholders,

Schematic Diag:am C-

Fracture Infor.Tation C-

- Pressure and Rate Control

Adequate Geologic Informa,tion

luid Source

Analysis of Injection Fluid Yes
'

No TDS

Analysis of Water in Formation Yes ,,
' No TDS

to be injected into

Known USDW in area / Depth / p

Number of wells in area of review Pred. P&A dÈ

Water & Inj. /
Aquifer Exemption Yes NA

,
Mechanical Intebrity Test Yes No L--

Comments:

Date Type

Reviewed



oeb 983) UNITEDSTATES sg,rr ra vr.: 2.·
,'',

N 11 5-0135

(Formerly 9-331) DEPARTMT THE INTERIOR ••r..ala• s. ............ATION AND BBBEAL WO,

BUREAUOF' LXMDMANAGEMENT 14-20-603-353

(Do not see this form for proposals to drill or to deepen or plag back to a difereat reservoir. Navajo
Use "APPIJCATION FOR PERMIT-" for each propeamis.)

1. Ý. UNIT seassmaat maxa

''..... O •^.'t.L O ..... Water Injection well SW-I-4192i¯xams or orsaatos 8. PARM 08 LBABB NAME

Phillips Petroleum Company Ratherford Unit
i ADDBBBB OF OPMBATOB

P.O. Box 2920, Casper, Wyoming 82602 17W21
4 LOCATION Or wsLL (Report location clearly and in accordance with any State requirements.* 10. rmLD AND POOL, OB WH.DCAT

See also space 17 below.)

510' FNL & 1830' FWL, NE NW Greater Aneth
11. sac., T, a.. M., 08 BLE. AND

soavat os Aama

Sec. 17-T41S-R24E
14. Psault No. 15. BlÆVATIONs (Show whether or, ET, om, etc.) 12. couxtr on PAstaa 18. stars

API #43-037-16416 RKB4751' San Juan Utah
16 $ÑOCÑAppropriGit ÑOx ÎO ÎndiCate Natureof Notice,Report,or OtherDolo

NOTICE OF INTENTION TO : SUBBEQURMT BEFORT OF :

TEST WATER BRUT-Orr PCLL OR ALTER CASING WATER SECT-OFF REFAIEING WELL

FRACTURE TREAT MULTIPLE COMPI.ETE PRACTURE TREATMENT ALTBalNG CASING

SHOOT OR ACIDIZE ABANDON* SROOTIMO OR ACIDESING ABANDOMMENT*

acrAta wBLL CHANGE PLANE (Other)
(NoTs: Report results of multiple eompletion on Wel(Other) Completion or Recompletion Report and Log form.)

1¶ DESCRIDE PROPOSED OR COstPLETED OPERATroNS (Clearly state all pertloent details, and give pertinent dates, including estimated date of starting an
proposed work. If well is directionauy drilled. sive subsurface locations and measured and true vertical depths for all markers and gones pert -

nent to this work.) •

August 31, 1985 through September 30, 1985

Acidized w/2400 gal 28% Acid & returned to injection 9/6/85 with a
final test run 9/30/85.

Injection Rate Before - 48 BWPDat 2375 psi
Injection Rate After - 64 BWPDat 2500 psi

RECElVED
NOV0 1 1985

5 - BLM, Farmington, NM
2 - Utah 0&G CC, Salt Lake City, UT DivlSION OF OIL1 - R. Ewing, B'Ville GAS & MINING1 - L. Williamson, Denver
1 - File (RC)

18. I bereby eertit that th to is true and correct

BIGNED Q C C, 1 TITLE Area Manager ,,,,, 10/29/85

(Tbia space for Federal r State )

APPROVED BT TITLE DATE
CONDITIONS OF APPROVAL, IF

*Seeinsirectionson ReverseSide

Title 18 U.S.C. Section 1001, makes it a crime for any person knowingly and willfully to make to any department or agency of the
United States any false, fictitious or fraudulent statements or representations as to any matter within its



UTAHDIVISION OF OIL, GAS ANDMINING -

CASING-BRADENHEADTEST

OPERATOR: r0 (UM

FIELD: y (fp ( M LEASE: r (

WELL# 7 Q 2 / SEC.Í7 TOWNSHIP 75 RANGE 2
STATE FÑ. FEE DEPTH TYPE WELL TLÚ MAX. INJ. PRESS.

TEST DATE

PRESSURE
CASING STRING SIZE SET AT CMT READINGS REMARKS FUTURE

SURFACE /3

INTERMEDIATE Û3

PRODUCTION F /a 592 21Z ppf p
I

TUBING / 2

PRESSURE ,

CASING STRING SIZE SET AT CMT READINGS REMARKS ° FUTURE

SURFACE

INTERMEDIATE

PRODUCTION

TUBING

PRESSURE
CASING STRING SIZE SET AT CMT READINGS REMARKS FUTURE

SURFACE

INTERMEDIATE

PRODUCTION



Form approved.
Form 3160-5 UNI * STATES SUBMIT IN TRIPO •

Budget Bureau No. 1004-0135
(November 1983) (Other tastructions on,-re Expires August 31, 1985
(Formerly 9-331) DEPARTMENTOF THE INTERIOR Terse side) 5. Laass DESIGNATION AND SERIAL NO.

BUREAUOF LAND MANAGEMENT 1A-20-603-353

SUNDRYNOTICESAND REPORTSON WELLS "" '^"'^"°""°""

(Do not use this form for proposals to drill or to deepen or plug back to a diŒerent reservoir.u..·•APPLICATION FOR PERMIT-' for such propoemis.) N av a jo
1. 7. UNIT AGEBBMENT NAME

on. O °^• O water Injectiw...r. was.r. own.. SW-I-4192
2. NAME OF OPERATOR 8. PARM 08 LEASE NAME

Phillips Petroleum Company Ratherford Unit
3. ADDagså OF OPERATOR . WELL NO.

P. O. Box 1150, Cortez, CO 81321 #17W21
4. LOCATION or «ELI. (Report location clearly and in accordance with any State r 10. FIELD AND POOL, OR WILDCAT

See also space 17 below.)
At•urrae• ()|Lgggg Greater Aneth

11. asc., T., s., x., os aLE. Amo
510' FNL & 1830' FWL soavaromaama

Sec. 17, T41S, R24E
14. PREMIT NO. 15. EEÆVATIONs (Silow wilttiler DF, RT. GE, etc.) 12. COUNTT OE FABIBM 13. STATE

43-037-16416 4749' GL San Juan Utah
te· ChecicAppropriate BoxTo Índicate Nature of Notice, Report,or OtherData

NOTICE OF INTENTION TO: SUESEQUENT REPOET 07:

TE3T WATER 3ROT-OFT PCLL OR ALTER CASING W&TER BRUT-OPP REPAIBING WELL

PRACTURE TREAT lIULTIPLE COMPI.ETE PRACTURE TREATMENT ALTERING CASING

SHOOT OR ACIDIZB ABANDON* SEOOTINO OR ACIDISING ABANDONMENT*

REPAIR WELL CHANGE PLANs (Other, Weplace injection tubing X
(NoTa : Report resulta of multiple completton on Wel(Other)

- Completion or Recolapletion Report and Log form.)
17. DESCRIBE l'ROPOSED OR COntPLETED OPERATroNs (Clently state all pertinent details, and give pertinent dates, including estimated date of starting any

proposed work. If well is directionaãly drilled. give subsurface locations and measured and true vertical depths for all markers and sones perti-
nens to this work.) *

March 23, 1988 through March 26, 1988

Move in Well Service Unit 3/23/88. Release packer and COOH laying down.
Tubing liner failure apparent upon visual inspection. RIH with 2-7/8"
workstring open-ended, clean out hole, POOH, RIH with bit and scraper
and clean out to 5563'. POOH and shut down. Rig down and Move out.

April 14, 1988 through April 16, 1988

Move in Well Service unit 4/14/88. PU packer and RIH on 2-7/8" rice
Duoline 20 tubing. Hydrotest tubing while going in hole. Set packer
at 5413'. Pressure test annulus for UIC to 1000 psi. Tested ok. Return
well to injection. Release rig 4/16/88. Rig down, Move off.

Injection Before: 11 BWPD
Injection After: 70 BWPD

4-BLM
2-Utah O&G
1-M. Williams, Bartlesville
1-R. J. Rundt (r) Engineering
1-D. C. Gill (r) Denver Files
1-Cortez Office - RC

18. I hereby certif true and correct

TITLE D i Str i et Super i ntendent narm Ë
(This space for F'ai or State omce use)

APPROVED BT TITLE DATE
CONDITIONS OF APPROVAIs IF ANT:

*SeeInserectionson Revers.Sid.

Title 18 U.S.C. Section 1001, makes it a crime for any person knowingly and willfully to make to any department or agency of the
Unitaci States any false, fictitious or fraudulent statements or representations as to any matter within its
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Forn 3160-5 UNITED STATES av3MIT IN TRIPLICATE• Budget Bureau No. 1004-0135
(November 1983) (Other tastreetsome en re· Expires August 31. 1985
(Formerly 9-331> DEPARTMET )F THE INTERIOR war.. iët) . LEASE DBileW DN AND BBBut. WO.

BUREAUOwLANDMANAGEMENT

(Do not ase this tora for pronomats to drill er to deepen er plag back to a diferent reserroir
liar "APPLICATION FOR FERMIT--" for such proposals.) SW-I-4192

O ".'I.L O ..sa WATER INJECTION & WATER SUPPLY ELLS RATHERFORDUNIT #7960041920

PHILLIPS PETROLEUM COMPANY
3. ADDassa or OPSBATOR A. WELL 80.

152 N. DURBIN, 2ND FLOOR, CASPER, WYONING 8 0 VARIOUS (see attached)
tacarson or wsts. (Report location clearly and la accordance With a St t requiremtats. § 10. rmLD AND TOOL, 08 WII.DCAT
See also space 17 below.)
at surface GREATER ANETH

SEE ATTACHED GC 11. sac., s., a., m.oa ar.x. xxo
suarar os anna

Sections 1 thru 30
T41S - R23E & 24E

14. Psaurr so. 15. saavanons (Show whether or sT ete 12. couart on rantaa 18. araTa

San Juan Utah

16- GaecicAppropriate BoxToindicateNatureof Notice,Report,or OtiserDesa
NOTICE OF INTENTION TO : BUSSEQUggT BEFOgg Oy :

TEST WATEk SBUT-OFF PCLL OR ALTER CASING WATER BRUT4FF BSPAIRING WELL

FRACŸURE TREAT MULTIPLE COMPLETE FRACTURE TREATMENT ALTsaix0 CASING

SHOOT OR ACIDIES ABANDON* SBOOTING OR ACIDISENG ABANDOMMENT*

.crata wat.r. CuaNos PLANs (Other) CHANGE OF OWNERSHIP KX
(Nors: Report resulta et moltiple completion os Wel

~

(Other) Completion or Recompletion Report and Log form.)
17. DE3CRIBE PROPOSED OR CO31FLETED OPERATIoNs (Clearly state all pertineut details, and 2ife Þertinent dates, including estimated date at starting as

proposed work. It wed is directionaBy drilled. give subsurface locations and measured and true vertical depths for au markers and mones per -

ment to this work.) *

This is to advise all Water Injection and Water Supply Wells on
the Ratherford Unit, listed on the attached sheet, were sold
to Phillips Petroleum Company, effective August 1, 1985.

(former Operator - Phillips Oil Company)

3 - BLM, Farmington, NM
2 delf03G CC, SLC, UT
1 - File

18. I hereby certify t the regolag is tr e and correct

DIONED • • n TITLE District Superintendent gay, March 17, 1989
b. H. U en

(Tbts space for Federal or State oSce ase)

APPROVED BY TITLE DATM
CONDITIONS OF APPROVAI4 17 ANT:

*Seelasirectionson ReverseSide

Title 18 U.S.C. Section 1001, makes it a crime for any person knowingly and willfully to make to any department or agency of the
United States any false, fictitious or fraudulent statements or representations as to any matter within its



FORM lo -- STATE OF UTAH se

DIVISION OF OIL, GAS AND MINING Page l of

MONTHLY OIL AND GAS PRODUCTION REPORT

OPERATOR NAME AND ADDRESS: NO772
ACCOUNT NUMBER:

PJ KONKEL
REPORT PERIOD (MONTH/YEAR).

PHILLIPS PETROLEUM COMPANY
5525 HWY 64 NBU 3ook DIVISI(3\l ()F
FARMINGTON NM 87401 OIL, GAS& MININOENDED REPORT (Highlight Changes)

Well Name Producing Well Days ProducLion Volumes

API Number Entity location Zone SlaLus Oper OIL(BBL) GAS(MCF) WATER(BBL)

#21-23
4303713754 06280 415 24E 21 DSCR pay/ | jpf- 883 SS
4303715031 06280 415 24E 3 DSCR />gy) jf<Q || 9-gC c2ÝØdf~
#3-14
4303715124 06280 415 24E 3 DSCR þQM) 30 Ú7 ÂS 30cL
#9-12
4303715126 06280 his 24E 9 DSCR pgy) 9¿) //21- 4. j), fol3#9-14
4303715127 06280 415 24E 9 DSCR /3)g/ JC) ;bc/#28-12
4303715336 06280 Als 24E 28 PRDX f>OR/ / 24629
#29-12
4303715337 06280 415 24E 29 PRDX fi)¾/ c (2 $7ÔL-#29-32
4303715339 o6280 415 24E 29 DSCR Ik>bl / 40 L. AÊ] oè2dFt6
#29-34
4303715340 06280 415 24E 29 DSCR kg¡ 75 7#30-32
4303715342 06280 415 24E 30 DSCR lbst 29 583 /d¥† 374¥#3-12
4303715620 06280 418 24E 3 DSCR (bt/ 270 &(49 // 3/23
#9-34
4303715711 06280 415 24E 9 DSCR lbr/ 9

445~ 44/- 980c>
#10-12
4303715712 0628 415 24E 10 DSCR y) 3D gy 23 /¿?gg

COMMENTS: Effective July 1, 1993, Phillips Petroleum Company has sold its interest in the

Ratherford Unit to Mobil Exploration and Produoing U.S., Incorporated, P. O. Box

633, Midland, Texas 79702. Mobil assumed operations on July 1, 1993.

I hereb RTÿ is eport is true and complete to the best of my knowledge. . Date: ..8/11/93

Name and Signature: T KONKEL Telephone Number: _505 599-3452



FORif 11 STATE OF UTAH
/ISION OF OIL, GAS AND MINING Page 1 of 1

MONTHLY OIL AND GAS DISPOSITION REPORT

OPE TOR AME AND ADDRESS:
N7370

UTAH ACCOUffT NUMBER

84 REPORT PERIOD (MONTH/YEAR):

DALLAS Tx 75221-9031 Cpyy f/3,2. /
AMENDED REPORT O (mghlightChanges)

ENTITY PRODUCT GRAVITY BEGINNING VOLUME DISPOSITIONS ENDING

NUMBER BTU INVENTORY PRODUCED TRANSPORTED USED ON SITE FLARED/VENTED OTHER INVENTORY

OIL

05980 GAS

11174 s

OIL

GAS

OIL

GAS

b VISION

OIL

GAS

TOTALS

COMMENTS:

e nd

atuhat this an knowledge te

phone Numbe

(6/93)
FORM=NROOO3 FRM



FORM9
STATE OF UTAH

OIVISION OF OIL, GASANDHINING
S. LEASE DESIGNATto.N 4. SF.RIAL NO.

SUNDRYNOTlŒS AND REPORTSON WELLS
"''"' '^"°""°"

(Do not use this form for proposals to driu or to deepen or plut back to a different reservoir NAVAJO TRIBAL
Use ••APPLICATION FOR PER:ttIT-" for such proposais.)

1. 7. UNIT AGKEE.ilENT NA.ilE
OIL CAS
WELL WELL OTHER se ATHERFORDUNIT

I. NAktE OF OPERATOR FAR.it OR LEASE NA.itE

MORTT,DTL CORPORATTON -

3. ADDRESS OF OPERATOR WELL .NO.

P. O. BOX 633 MIDLAND, TX T9702
4. I.OCAT10N OF WELL (Report locanon clearty ane m accareance wun any State remusrements. 10. TIELD AND FOOL, OR WILDCAT

See also space 17 below.)
AL marface

AL proposed prod. zon.

DIVISION OF GREATER ANETH

OiL, GAS & MN W
sia^W'Uo°a^ž=t^"°

14. API se. 13. ELgvATIONS (show wastner DF. RT. GR. etc.) 12. COUNTY 12. STATE

SAN JUAN UTAH

is- CheckAppropriate BoxTo Indicate Nature of Notice, Report or Other Data
NOTICE OF INTENTION TO: SussEQUENT REPORT OT:

TEST WATER SHUT4)FF FULL OR ALTER CA51.NG WATER SHUT-Orr REPAIRING WELL

FRACTURE TREAT alULTIFLE CO.%tFLETE FRACTURE TREATMENT ALTERINC CA31NG

SilOOT OR Act011E ABANDON SHOOTING OR ACIDIEING ABANDO.NatENT

REPAIR WELL CHA.NGE PLANS fAther
(Note: Report resuKs of multiota compteuon on Weu

(Other)
-... Completion or Recompleuon Report and Log form.)

APPROK. DATE WORK WILL START DATE OF COMPLETION

17. DESCRIBE PROPOSED OR COMPI..tTED OPERATIONS (Clearly state all certinent details, and give pertinent dates, including estimated date of
starting any proposed work. If wen it directionally drilled. give subsurface locations and measured and enze vertical deµths for au markers and zones
pertinent to this work.)

* Must be accompanied by a cement verification report.

AS OF JULYl, 1993, MOBIL OIL CORPORATION IS THE OPERATOROF THE RATHERFORD UNIT.
ATTACHED ARE THE INDIVIDUAL WELLS.

3. I NCerecy ce ty th ío e is true and correct

TITLE ENV. & REG TECHNICIAN oxyg
9-8-93

(This scace for Feaeral or State office use)

APPROVED BY TITLE DATE
CONDITIONS OF APPROVAL. IF ANY:

See Instructions On Reverse Side





Form 3160-5 UNITED STATES FORM APPROVED
(June 1990) DEPARTMENT OF THE INTERIOR E ir

aNrh311
3

BUREAU OF LAND MANAGEMENT , .---.. y - 5. Itase Designation and Serial No.
A "fe 14-20-603-353

SUN DRY NOTICES AND REPORTS =Å 6. If Indian, Allottee or Tribe Name
Do not use this form for proposals to drill or to deepen or to a different re

Use "APPLICATION FOR PERMIT-" for s h pro is NAVAJO TRIBAL

7. If Unit or CA, Agreement Designation
SUBMIT IN TRIPLICATE RATHERFORD UNIT

1. Type of Well IJiVlb lUN OFO°win O°w','ndo ,, INJECTION WELL OIL,GAS&MINING 8. Weu Name and No.
2. Name of Operator 17W-21

MOBIL EXPLORATION& PRODUCINGUS AS AGENT FOR MPTM/MEPNA 9. API Well No.
3. Address and Telephone No- 43-037-16416

PO BOX 633 MIDLAND, TX 79702 (915) 688-2585 10. Ficid and Pool, or Exploratory Area

4. Wation of Well (Footage. Sec., T., R., M., or Survey Description) GREATER ANETH
SEC. 17, T41S, R24E
510' FNL; 1830' FWL 11. County or Parish, State

SAN JUAN, UTAH

12. CHECK APPROPRIATE BOX(s) TO JNDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION

Notice of Intent Abandonment Change of Plans

Recompletion New Construction

Subsequent Repon Plugging Back Non-Routine Fracturing

Casing Repair Water Shut-Off

Final Abandonment Notice Wring Cning Convenion to Injection

O Other NON-COMPLIANCE INJ. WELL DisposeWater
PROCEDURES IF NEEDED om. Reportmuin.« mulue.co..¢•uononwen

Completion or Recompletion Report and Logform.)

13. Describe Proposed or Completed Operations (Clearly state all pcrtinent details, and give peninent dates, including.estimated date of staning any proposed work. If well is directionally drilled,
Sive subsurface locations and measured and tnic vertical depths for all markers and zones peninent to this work.)*

SEE ATTACHMENT

14. I hereby certify that the oregoing is true and correct

signed SHIRLEY TODD y¡,¡, ENV. & REG TECHNICIAN Date

(Thiispace for Fcderal or State office use)

Approved by Title Date
Conditions of approval, if any:

Title 18 U.S.C. Section 1001, makes it a crime for any person knowingly and willfully to make to any department or agency of the United States any false, fictitious or fraudulent statementi
or representations as to any matter within its jurisdiction.

*See Instruction on Reverse



RATHERFORD 17-21
ELIMINATE BACKSIDE PRESSURE

TOM COCHRANE 303 565-2210

CHARGE WORKOVER TO 7332-17679

*** HISTORY INDICATES NO OOT, BUT I SUSPECT THERE IS ONE
IN THE HOLE AND IT IS THE SOURCE OF OUR BS PRESSURE.

1. BLEED WELL DOWN AS MUCH AS POSSIBLE. LESS WATER HAULED
MEANS LESS MONEY SFENT. ND WH, NU BOP. UNSET PKR & POH
W/INJ TBG, OOT, & PKR. LAY DOWN OOT, IT WILL NOT BE RUN
BACK IN HOLE. REDRESS LOK-SET PKR.

DRILLING FOREMAN EVALUATE CONDITION OF DUOLINE TUBING
AND SEALS, DISCUSS W/PROD FMN & ENGR IF MODIFICATIONS
NEEDED BEFORE RUNNING INJ TBG AGAIN. RE-RUN WITH HP
SEALS, ADVISE DUOLINE ASAF IF NEED MOEE SEALS THAN WE
HAVE ON HAND.

*** STEP 2 IS NEXT, BECAUSE THE PRESSURE ON THE BS IS
PROBABLY DUE TO A LEAK (OOT, PKR, TEG CONNECTION).

2. GIE W/LOK-SET IPC PKR AND INJ TEG AS FROM BEFORE WO, OR
AS PER ED BARBER'S (PRODUCTION FOREMAN'S)
RECOMMENDATION. CIRC PKR FLUID, SET PKR. SION &
MONITOR ES FOR PRESSURE EUILDUP. IF NO PRESSURE
BUILDUP, NOTIFY EPA OF BIT NEXT DAY, SION, MIT TEST TO
10004 ON BS FOR 30 MINS, RELEASE WELL TO PROD.

3. IF CSG FAILS TEST, POH W/INJ EQPT, GIH W/REP, DUMP 10"
SD ON RBF @ 5400', POH, GIH W/TRTG PKR ON WS, ISOLATE
LEAK. POH, IK) SQUEEZE WORK UNDER PACKER IF ABOVE 4500',
UNDER CMT RET BELOW 4500'.

DRILLING FOREMAN SQUEEZE CASING LEAK W/DESIGN BASED ON
DEPTH, LENGTE OF LEAKING INTERVAL AND ESTABLISHED
INJECTION RATE, AND NOTIFY EFA AND BLM TO WITNESS
SQUEEZE. THE GIH, CIRC SND OF RBP & LATCH ON, POH
W/RBP.

4. RERUN INJ EQPT AND MIT TEST A3 IN STEP 2.

TOM COCHRANE 9-9-93

100 1 DUUTOTK N 9 <-<-<- ZO1JO1 TIook trez7 cae.o. ny no



RATHERFORD 17-W-21
GREATERANETH FIELD
NENW SEC 17
SAN JUAN COUNTY, UTAH
API43-037-16416

GL 4739' KB 4751'
¯¯

17.25" HOLE 13.375" 27.1# 171'

12.25" HOLE8.625" 24# 1525'
CMTCIRC

177 JTS 2-3/8" DUOLINE

BAKERLOK-SET PKR ¯l

e 1969 PERFS 4 SPF:
5512-28' 5536-44' 5552-70'

3-11-92 SL PSTD 5566'
CMTRET 5590, 1958 PERFS SOZD 1969

5512-28' 5536-44' 5552-70'
5610-50' 5854-68' 5674-83'

ORIG PSTD 5690'
TD 5730' 7.875" HOLE5.5" 14ec15.5# d55 5729'

CMTN/A

TOMCOCHRANE8-11-93

70 FOI DUUTUTW NE < 2JOS TTOOW td57 999A TZ'80
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Navajo Area Office
P. O. Box 1060

Gallup, New Mexico 87305-1060

ARES/543

Mr. G. D. Cox
Mobil Exploration and
Producing North America, Inc.
P. O. Box 633
Midland, Texas 79702

Dear Mr. Cox.

Enclosed for your information and use is the approvet Designation
of Operator between the Phillips Petroleum Company and Mobil
Exploration and Producing North America, Inc. for the Ratherford
Unit.

Please note that all other concerned parties will be furnished
their copy of the approved document.

Sincerely,

AQ.NG Area Director

Enclosure

cc: Bureau of Land Management, Farmington District Office w|enc.
TNN, Director, Minerals Department



505 599 8998
4)9/29/93 14:08 ©505 a 8998 BLM FARMINGTON 003

UNITED STATES
DEPARTMENT OF THE INTERIOR

BUREAU OF INDIAN AFFAIRS

DESIGNATION OF OPERATOR

Phillips Petroleum Company is, on the records of the Bureau of Indian Affairs, operator ole o it,

AREA OFFICE: Window Rock, Arizona ÛÎÛ
LEASE NO: Attached hereto as Exhibit "A"

and, pursuant to the terms of the Ratherford Unit Agreement, is resigning as Unit Operator effective July 1, 1993,
and hereby designates

NAME: Mobil Exploration and Producing North America Inc., duly elected pursuant to the terms of the
Ratherford Unit Agreement,

ADDRESS: P. O. Box633, Midland, Texas 79702
Attn: G. D. Cox

as Operator and local agent, with full authority to act on behalf of the Ratherford Unit lessees in complying with
the terms of all leases and regulations applicable thereto and on whom the authorized officer may serve written or
oral instructions in securing compliance with the Operating Regulations (43 CFR 3160 and 25 CFR 211 and 212)
with respect to (described acreage to which this designation is applicable):

Attached hereto as Exhibit "A"

Bond coverage under 25 CFR 211, 212 or 225 for lease activities conducted by the above named designated operator
is under Bond Number 05202782 (attach copy). Evidence of bonding is required prior to the commencement of
operations.

It is understood that this designation of operator does not relieve any lessee of responsibility for compliance with the
terms of the leases and the Operating Regulations. It is also understood that this designation of operator does not
constitute an assignment of any interest in the leases.

In case of default on the part of the designated operator, the lessees will make full and prompt compliance with all
regulations, lease terms, stipulations, or orders of the Secretary of the Interior or his representative.

Attached is the appropriate documentation relevant to this document.

The designated operator agrees to promptly notify the authorized officer of any change in the operatorship of said
Ratherford Unit.

Phillips Petroleum Com y

June 1, 1993 By:
Attorney-in-Fact

Mobil Exploration and Producing
North America Inc.

June L, 1993 By:
'Attorney-in t BJ. & F/^/V

ACTlÑO AREA DIRECTOR
APPRO Y TITLE / 'DATE

APPROVED PURSUANT, TO SECRETARIAL REDELEGATION ORDER 209 DM 8 AND 230 DM 3.
This form does not constitute an information collection as defined by 44 U.S.C. 3502 and therefore does not require
OMB
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EXHIBIT "A"

ATTACHEDTO ANDMADEA PART lHT DESIGNATIONOF SUCCESSOROPERATOR,RATHERFORDUNIT

EXHIBIT "C'

Revased as of Septemoer 29, 1992)
SCHEDULE OF TP.ACT PERCENTAGE PARTICIPATION

Serial Number Tract
Tract and Effective Percentage
Number Descriotion of Land Date of Lease Particitation

1 5/2 Sec. 1, E/2 SE/4 Soc. 2. E/4 Sec. 11, 14-20-603-246-A 11.0652565
and all of Sec. 12, T-41-S, 8-23-E, S.L.M. Oct. 5, 1953
San Juan County, Utah

2 SE/4 and w/2 SW/4 sec. 5. the irregular 14-20-603-368 14.4159942
SW/4 Sec. 6, and all.at Sec. 7 and 8, Oct. 26, 1953
T-41-5, R-24-E, San Juan County, Utah

3 SW/4 of Sec. 4, T-41-S, R-24-E, 14-20-603-5446
.5763826

San Juan County, Utah Sept. 1, 1959

4 SE/4 see. 4, and NE/4 Sec. 9, 14-20-603-4035 1.2587779
T-41-S, R-24-E, San Juan County, Utah March 3, 1958

5 sW/4 of sec. 3. T-41-s, R-24-E, s.L.H., 14-20-603-5445
.4667669

San Juan County, Utah 4 Sept. 3, 1959

6 NW/4 of Sec. 9, T-41-5, R-24-E, S.L.H., 14-20-603-5045 1.0187043
San Juan County, Utah Feb. 4, 1959

7 NW/4, W/2 NE/4, and Sw/4 Sec. 10, SE/4 14-20-603-4043 3.5091575
Sec. 9, T-41-S. 8-24-E, Feb. 18, 1958
San Juan County, Utah

8 Sw/4 sec. 9, T-41-S, R-24-E, S.L.M. 14-20-603-5046 1.1141679
San Juan County, Utah Feb. 4. 1959

9 SE/4 Sec. 10 and S/2 SW/4 Sec. 11 14-20-603-4037 2.6186804
T-41-S, R-24-E, San Juan County, Utah Feb. 14, 1958

10 All of see. 13, E/2 Sec. 14, and E/2 SE/4 14-20-603-247-A 10.3108861
and N/2 Sec. 24, T-41-5, R-23-E, S.L.N.. Oct. 5, 1953
san Juan County, Utah

11 Sections 17, 18, 19 and 20, 14-20-603-353 27.3389265
T-41-s, R-24-E, San Juan County Utah Oct. 27, 1953

12 Sections 15, 16, 21. and NW/4, and w/2 SW/4 14-20-603-355 14.2819339
sec. 22, T-41-5, R-24-E, Oct. 27, 1953
San Juan County, Utah

13 W/2 Section 14, T-41-S, R-24-E, 14-20-603-370 1.8500847
San Juan County, Utah Oct. 26,1953

14 N/2 and SE/4, and E/2 SW/4 Sec. 29, NE/4 and 14-20-603-407 6.9924969
E/2 SE/4 and E/2 M/2 irregular Sec. 30, and Dec. 10, 1953
E/2 NE/4 Soc. 32. T-41-S, R-24-E,
San Juan County, Utah

5 NW/4 Sec. 26, T-41-S, R24-E 14-20-603-409
.9416393

San Juan County, Utah Dec. 10, 1953

16 SE/4 Sec. 3, T-41-5, R-24-E 14-20-0603-6504
-5750254

San Juan County, Utah July 11, 1961

17 NE/4 Sec. 3, T-41-5, R-24-E 14-20-0603-6505
.5449292

San Juan County, Utah July 11, 1961

18 Rw/4 Sec. 3. T-41-5, R-24-E 14-20-0603-6506
.5482788

San Juan County, Utah July 11, 1961

19 NE/4 Sec. 4, T-41-S. R24-E 14-20-0603-7171
.4720628

San Juan County, Utah June 11, 1962

20 E/2 NW/4 Sec. 4, T-41-S, R-24-E 14-20-0603-7172
.0992482

san Juan County, Utah June 11, 1962

1004 Indian Landa TOTAL 12,909.74



Division of Gil, Gas and Mining
PHONE CONVERSATION DOCUMENTATION FORM

Route original/copy to:
E] Well File [ ] Suspense 1105 Other

(Return Date) OPERATOR CHANGE

(Location) Sec_Twp Rng (To - Initials)
(API No.)

1 . Date of Phone Call: 10-6-93 = Time: 9:30

2. DOGM Employee (name) L. CORDovA (Initiated Callvg
Talked to:

Name GLEN cox (Initiated Call E3) - PhoneNo. (915 >688-2114

of (Company/Organization) MOBIL

3. Topic of Conversation: OPERATOR CHANGE FROM PHILLIPS TO HOBIL "RATHERFORD UNTT".

(NEED TO CONFIRM HOW OPERATOR WANTS THE WELLS SET UP - MEPNA AS PER RTA APPROVAT,

OR MOBIL OIL CORPORATION AS PER SUNDRY DATED 9-8-93?)

4. Highlights of Conversation:

MR. COX CONFIRMED THAT THE WELLS SHOULD BE SET UNDER ACCOUNT N7370/MEPNA AS

PER BIA APPROVAL, ALSO CONFIRMED THAT PRODUCTION & DISPOSITION REPORTS HILL NOW

BE HANDLED OUT OF THEIR CORTEZ OFFICE RATHER THAN DALLAS.

MEPNA-

PO DRAWER G

CORTEZ, CO 81321

(303) 565-2212

*ADDRESS CHANGE AFFECTS ALL WELLS CURRENTLY OPERATORED BY MEPNA, CURRENTLY

REPORTED OUT OF DALLAS (MCELMO CREEK)



áTATEOf UTAH
DIVISION OF OIL, GASAND MINING

TRANSFEROF AUTHORITYTO INJECT - ute FORN s

Well name and number:

Field or Unit name: RATHERFORDUNIT

Hell location: QQ section
_ _ township range county

Effective Date of Transfer: auty 1, 1993

CURRENTOPERATOR

Transfer approved by:

Ñggg Ed Hasely CQmpany Phillips Petroleum Company

51gnature A 44, r AddreSt 5525 HWY. 64

TitÎë Environmental Engineer Farmington, NM 87401

Û&te October 22, 1993 Phong ( 505 ) 599-3460

Comments:

NENOPERATOR

Transfer approved by:
Shirley Todd Mobil Exploration & Producing North Amer ca

Name Company

Signature od--- A$dres

Titig Env. & Reg. Technician Midland TX 79702

Ûðtg October 7, 1993 AOne (
915 688-2585

Comments:

anas
er p d by

Title/Ñ~ A
-

Approval Date Á9 '¯

Lisha Cordova (801) 538-53AO





of the monetary value, if any, to be attributed to three test wells drilled

>dtkba the Ratherfordl Unit area pursuant to said order of February 24, 1959,

No objection to the granting of the application was filed or expressed.

The Shell Oil Company, Texaco, Inc. and Continmtal Oil Company exnressed their

support of the application of Phillipa Petroleum comoany.

FINDDJOS OF FACT

The Commission finds that:

1. The unitized operation of the Ratherford Unit Area mill enable pressure

maintenance operations to be initiated and permit such Area to be operated in

a manner which will prevent vaste, protect correlative rights ard result in

greater ultimate recovery of oil and gas.

2. The Ratherford Unit Agreatent has been approved by the various

signatory parties as fair, reato nable and acceptable.

3. The water injection pressure maintenance program proposed by the

applicant appears to be proper and designed to result in the greatest economic

recovery of oil and gas to the end that all concerned, including the general pub-

lic, may realize and enjoy the greatest good from the oil armi gas resourceh of

the unitized lands.

THEREFORE, IT IS O D3RED of TIC CONIS3ICN, and subject to its continuing

jurisdiction, that:

1. Unit operation of the Ratherford Unit .rea under the Ratherford

Unit agreerrent is approved.

2. The olan and program of water injection pressure maintenance opera-

tions proposed by applicant in its application filed herein ±ould be and the

same is hereby approved and the unit operator is authorized to proceed with and

under such plan and program as soon as the Katherford Unit Agreement becomes

effective and operative.

3. If, at any time or from time to time, it appears necessary or de-

sirable to the unit operator to alter or modify the hereby approved plan of

pressure maintenance, any such alteration or modification shall be submitted for



and shall be subject to approval by the Co:nmission or its delegated repre-

sentative, whid1 approval may be given without notice or hearing, unless other-

Lise ordered or directed by the Commission.

Dated this 13th day of September, 1961.

THE OIL AliD GA3 CO:32VATIail
COY ION OFnTils STATE OF

Edward W. Clyde,¾ommission presiding

C. R. enderson, Chairman '

14. 7. Hatch Commissioner

C. 8. Thomson, Commissioner

Walter G. Mann,



Divisio-t of Oil, Gas and Mining
OPERATORCHANGEHORKSHEET

Attach all documentation received by the division regarding this change.
Initial each listed item when completed. Write N/A if item is not applicable. 3-VLC

4
mmChange of Operator (well sold) O Designation of Agent 5
O Designation of Operator O Operator Name Change Only 6 i

The operator of the well(s) listed below has changed (EFFECTIVE DATE: 7-1-93 )

TO (new operator) MEPN A FROM(former operator) PHILLIPS PETROLEUM COMPANY
(addTess) PO DRANERG (address) 5525 HWY 64 NBU 3004

CORTEZ, CO 81321 FARMINGTON, NM 87401
GLEN COX (915)688-2114 PAT KONKEL

phone (303 1565-2212 phone (505 )599-3452
account no. N7370 account no. ÑO772(A)

Hel1(s) (attach additional page if needed): *RATHERFORD UNIT (NAVAJO)

Name: **SEE ATTACHED** API:43ðTŸ·kWC Entity: Sec Twp_Rng_ Lease Type:
Name: API: Entity: Sec___Twp_ _Rng_ _

Lease Type:
Name: API: Entity: Sec___Twp _Rng_ Lease Type:
Name: API: Entity: Sec___Twp _Rng_ _

Lease Type:
Name: API: Entity: Sec___Twp _Rng_ _

Lease Type:
Name: API: Entity: Sec___Twp___Rng_

_
Lease Type:

Name: API: Entity: Sec___Twp___Rng_
_

Lease Type:

OPERATORCHANGEDOCUHENTATION

1. (Rule R615-8-10) Sundry or other legal documentation has been received from former
operator (Attach to this form). (&pF-2a43)(4/s ßgg/. 2-/64

2. (Rule R615-8-10) Sundry or other legal documentation has been received from newoperator
(Attach to this form). (A .

F-3/4g/4//1-/f43

3. The Department of Commerce has been contacted if the new operator above is not currently
operating any wells in Utah. Is company registered with the state? (yes/no) If
yes, show company file number:

4. (For Indian and Federal Hells ONLY) The BLM has been contacted regarding this change
(attach Telephone Documentation Form to this report). Make note of BLM status in
comments section of this form. Management review of Federal and Indian well operator
changes should take place prior to completion of steps 5 through 9 below.

5. Changes have been entered in the Oil and Gas Information System (Nang/IBM) for each well
l i sted above. (ad was /od4¿) { wro's /G 2b467

6. Cardex file has been updated for each well listed above.(ollux//s /ad-fQ/tuno'slokB2

7. Hell file labels have been updated for each well listed above.follimits /c44 tív/s /cá-

8. Changes have been included on the monthly "Operator, Address, and Account Changes" memo
for distribution to State Lands and the Tax Commission.(lo-6-fé)

9. A folder has been set up for the Operator Change file, and a copy of this page has been
placed there for reference during routing and processing of the original documents.

- OVER



t'ERATOR CHANGEWORKSHEET(CONTINUED) Ini...a1 each item when completed. Write N/A item is not applicable.

NTITY REVIEH

1. (Rule R615-8-7) Entity assi ,nments have been reviewed for all wells listed above. Here
entity changes made? (yes//)o (If entity assignments were changed, attach copies of
Form 6, Entity Action FormF.

& 92. State Lands and the Tax Commission have been notified through normal procedures of
entity changes.

OND VERIFICATION (Fee wells only)

1. (Rule R615-3-1) The new operator of any fee lease well listed above has furnished a
proper bond.

2. A copy of this form has been placed in the new and former operators' bond files.

3. The former operator has requested a release of liability from their bond (yes/no) __.

Today's date 19 . If yes, division response was made by letter
dated 19 .

DEASEINTEREST OHNER NOTIFICATION RESPONSIBILITY

&/)-1. (Rule R615-2-10) The former operator/1essee of any fee lease well listed above has been
notified by letter dated 19___., of their responsibility to notify any

V A3 person with an interest in such lease of the change of operator. Documentation of such
yd notification has been requested.

2. Copies of documents have been sent to State Lands for changes involving State leases.

FILMING

1. All attachments to this form have been microfilmed. Date: 77 // 19 917 .

FILING

1. Co_pies of all attachments to this form have been filed in each well file.

2. The original of this form and the original attachments have been filed in the Operator
Change file.

OMMENTS



FORM APPROVED
Form 3160-5 UNITED STATES Budget Bureau No. 1004-0135
(June 1990) DEPARTMENT OF THE INTERIOR Expires: March 31, 1993

BUREAU OF LAND MANAGEMENT 5. laase Designation and Serial No.
14-20-603-353

SUNDRY NOTICES AND REPORTS ON WELLS
6. If Indian, Allottee or Tribe Name

Do not use this form for proposals to drill or to deepen or reentry to a different reservoir.
Use "APPLICATION FOR PERMIT -

" for such proposals NAVAJO TRIBAL

7. If Unit or CA, Agreement Designation
SUBMIT IN TRIPLICATE RATHERFORD UNIT

1. Type of Well
OW

11 W 11 Other 8. Well Name and No.

2. Name of Opentor RATHERFORD UNIT 17W-21
MOBIL EXPLORATION & PRODUCING US, AS AGENT FOR MEPNA 9. API wellNo.

3. Address and Telephone No. 43-037-16416

P. O. BOX 633, MIDLAND, TX 79702 (915) 688-2585 10. Fiekl and Pool, or exploratory Area

4. Incation of Well (Footage, Sec., T., R., M., or Survey Description) GREATER ANETH

510' FNL, 1830' FWL; SEC.17, T41S, R24E 11. County or Parish, State

SAN JUAN, UT

12. CHECK APPROPRIATE BOX(s) TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION

Notice of Intent Abandonment Change of Plans

Recompletion New Construction

Subsequent Report Plugging Back Non-Routine Fracturing

O e--, a.... w.m.96-2orr
O Final Abandonment Notice Altering Casing Conversion to Injection

O Other WORKOVER Dispose Water
(Note: Report woults of mutiple ompletim o Well
Conmietim or Recomnietim Reoort and los form.)

13. Describe Proposed or Completed Operations (Clearly state all pertinent details, and give pertinent dates, including estimated date of starting any proposed work. If well is directionally drilled,
give subsurface locations and measured and true vertical depths for all marken and zones pertinent to this work.)*

09/14/93 MIRU.

09/15/93 BLOW WELL DOWN. ND WH, NU BOP. REL PKR & POOH W/TBG & PKR.

09/16/93 REPLACE ALL SEAL RINGS TO HP. INSTALL WRAP-AROUND IN WELLHEAD. CIRC PKR FLUID &
SET PKR @ 5414'. PRESS TEST CSG TO 1030 PSI F/30 MIN - HELD OK. RETURN WELL
TO INJECTION. RDMO.

TitleApproved by
Conditions of approval, if any:

Title 18 U.S.C. Section 1001, makes it a crime for any penon knowingly and willfully to make to any department or agency of the United States any false, fictitious or fraudulent statements
or representations as to any matter within its jurisdiction.

* See Instruction on Reverse



Form 3160-5 UNITED STATES Budg B ca O 0135
(June 1990) DEPARTMENT OF THE INTERIOR Expiros: March 31, 1993

BUREAU OF LAND MANAGEMENT ase Designation and Sorial No.

SUNDRY NOTICES AND REPORTS ON WELLS
14-20-603-353
n Indian, Allottee or Tribo Name

Donot use thisform for proposals to drillor to deepen or reentry to a dAt%fdBF S Nlt
Use "APPLICATION FOR PERMIT-" for such proposals NAVAJOTRIBAL

7. If Unit or CA, Agreement Designation
SUBMIT IN TRIPLICATE RATHERFORDUNIT

1. Type of Well

On O°w'.3,GL., roen ey 8. Well Name and No.
2. NameofOperatorMobilExploration & Producing U.S. Inc. RATHERFORD 17-21

as Agent for Mobil Producing TX & NMInc. 9. APIWel1No.

3. Address and Telephone No. 43-037-16416
P.O. Box 633, Midl and, TX 79702 915/688-2585 10. Field and Pool, or exploratory Area

4. I.ocation of Well (Footage, Sec., T., R., M., or Survey Description) GREATERANETH
510' FNL; 1830 ' FWL 11. County or Parish, State

SEC. 17, T41S, R24E '

SANJUAN UT
i2. CHECK APPROPRIATE BOX(s) TO INDICATE NATUREOF NOTICE,REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION

O Noti e of Inknt Abandonment Change of Plans

Recompletion New Construction

U Subsequent Report Plugging Back Non-Routine Fracturing

O casi......ir Water Shut-Off

O Final Abandonment Notico
Abring Canng Cmåon a Ingon

other NORKOVER oisponwater
(Note: Repon meuhs of unidple compleden en Wen
Coqpjelica or pocogipjetjagpopopaµt W pund

13. Describe Proposed or Completed Operations (Clearly state all pertinent details, and give portinent dates, including estimated date of starting any proposed work. If well is directionally drilled,
give subsurface locations and measured and true vertical depths for all markers and zones pertinent to this work.)*

08-25-93 MIRU. FILL TBG W/ 11 BBLS FN & PRES TEST TO 2000 PSI. HELDOK. RIH TO PKR 0 5478'
BEGIN NASHINGTO 5566 N/ 4050 PSI TBG PRES 9 1/2 BPMRATE CIR NELL CLEANTHEN
ACIDIZEDW/4000 GALSACROSSPERF INTERVALSF/5512-5566'. ISIP 3600 PSI FLONBACKWEL
SI HOOKUP WELLHEAD& INJ LINE-RETURNWELLTO INJ.

09-14-93 RU OPENWELL2300 PIS TBG PRESS FLOWTO TEST TANKF/8.5 HRS RECOVERING720 BBLS
NTR. SI W/ ENDINGTBG PRES OF 35 PSI

09-15-93 OPENWELL2200 PSI TBG PRESSBLONWELLDOWN ND WELLHEADNUBOP. RELBAKER5.5"
LOK-SET PKRPOOHTBG LD PKRPU

09-16-93 CIR PKR FLUID. SET PKR 0 5414' NU NELLHEAD.PRES TEST CSG TO 1030 PSI F/30 MIN-HELD
OK. NU INJ LINES & RETURNWELLBACKTO INJ

10-29-93 MIRUBLOWOFF HEADTO PIT NDNELLHEADREL BAKERLOK-SETPKR& LD 1 JT TBGRE-SET
PKR0 5383' PRESTEST CSGTO 1100 PSI-HELDOKF/30 MIN RDMO

14. I hereby certify that the egoing isJrue and correct

Signed 'k A T¡n. ENV& REG TECHNICIAN o,,, 4-4-95

(This space for Federal or State office use)

Approved by Title Dato
Conditions of approval, if any:

Title 18 U.S.C. Section 1001, makes it a crime for any person knowingly and willfully to make to any department or agency of the United States any falso, fictitious or fraudulent statements
or representations as to any matter within its jurisdiction.

* See Instruction on Reverse



Division of Oil, Gas and Mining

PHONE CONVERSATION DOCUMENTATION FORM

Route original/copy to:

EJ WeH File E3 Suspense IIIKJ Other
(Return Date) OPER NM CRG

(Location) Sec 'lkp Rng (To - Initials)
(API No.)

1 . Date of Phone Call: 8-3-95 Time:

2. DOGM Employee (name) L. coRDOVA _ (Initiated Call E )
Talked to:

Name R2 J. FIRTH (Initiated Call I) - Phone No. ( )

of (Company/Organization)

3. Topic of Conversation: MEPN A / N7370

4. Highlights of Conversation:

OPERATOR NAME IS BEING CHANGED FROM MEPN A (MOBIL EXPLORATION AND PRODUCING

NORTH AMERICA INC) TO MOBIL EXPLOR & PROD. THE NAME CHANGE IS BEING DONEL

THIS TIME TO ALLEVIATE CONFUSION, BOTH IN HOUSE AND AMONGST THE GENERAL PUBLIC

*SUPERIOR OIL COMPANY MERGED INTO MEPN A 4-24-86 (SEE ATTACHED)



Mobil Oil Corporation P.O.BOXS444

DENVER. COLORADO 80217-5444

May 14, 1986

Utah Board of Oil, Gas and Mining '9; .

355 West North Temple MAY18 19863 Triad Center, Suite 350
Salt Lake City, Utah 84180-1203

DIVISIONOF
Attn: R. J. Firth OiL. GAS & MINING

Associate Director

SUPERIOR OIL COMPANYMERGER

Dear Mr. Firth:
On September 20, 1984, The Superior Oil Company (Superior) became a wholly owned
subsidiary of Mobil Corporation. Since January 1, 1985, Mobil Oil Corporation y
(MOC), another wholly owned subsidiary of Mobil Corporation, has acted as agent
for Superior and has operated the Superior-owned properties.

On April 24, 1986, Superior was merged with Mobil Exploration and Producing
North America Inc. (MEPNA), which is also a wholly owned subsidiary of Mobil
Corporation. MEPNAis the surviving company of the merger.

This letter is to advise you that all properties held in the name of Superior
will now be held in the name of MEPNA; and that these properties will continue
to be operated by MOCas agent for MEPNA.

Attached is a listing of all wells and a separate listing of injection-disposal
wells, Designation of Agent and an organization chart illustrating the relation-shipí¯of the various companies. If you have any questions or require additional
documentation of this merger, please feel free to contact me at the above
address or (303) 298-2577.

Very truly yours,

CNE/rd R. D. Baker
CNE8661 Environmental Regulatory Manager



Page No. 4 STATE OF UTAE
08/03/95 INVENTORY OF INJECTION WELLS

OPERATOR API NO. WELL TNS RGE SE WELLTYPE INDIAN COUNT
************ **********kk ************ *** *** ** *****kk* ************

s/ EPNA (MOBIL 43-037-15722 16W23 41S 24E 16 INJW Y
/ÚEPNA (MOBIL 43-037-16414 16W21 41S 24E 16 INJW Y

/ÉEPNA (MOBIL 43-037-16416 17W21 41S 24E 17 INJW Y
EPNA (MOBIL 43-037-15726 17W12 41S 24E 17 INJW Y

«fEPNA (MOBIL 43-037-15731 17W41 41S 24E 17 INJW Y
PNA (MOBIL 43-037-16417 17W43 41S 24E 17 INJW Y

EPNA (MOBIL 43-037-15728 17W23 41S 24E 17 INJW Y
vŠEPNA (MOBIL 43-037-15730 17W34 41S 24E 17 INJW Y
vad PNA (MOBIL 43-037-15729 17W32 41S 24E 17 INJW Y

EPNA (MOBIL 43-037-15727 17W14 41S 24E 17 INJW Y
o/ÑEPNA (MOBIL 43-037-31153 18W12 41S 24E 18 INJW Y
ykEPNA (MOBIL 43-037-15737 18W34 41S 24E 18 INJW Y
e/REPNA (MOBIL 43-037-15736 18W32 41S 24E 18 INJW Y
vÉEPNA (MOBIL 43-037-30244 18W23 41S 24E 18 INJW Y
/MEPNA (MOBIL 43-037-15735 18W14 41S 24E 18 INJW Y

MEPNA (MOBIL 43-037-16418 18W21 41S 24E 18 INJW Y
VfEPNA (MOBIL 43-037-15738 18W41 41S 24E 18 INJW Y
t/MEPNA (MOBIL 43-037-15741 19W21 41S 24E 19 INJW Y

MEPNA (MOBIL 43-037-15742 19W23 41S 24E 19 INJW Y
diPNA (MOBIL 43-037-15745 19W41 41S 24E 19 INJW Y
REPNA (MOBIL 43-037-16420 19W43 41S 24E 19 INJW Y

e/REPNA (MOBIL 43-037-15748 20W23 41S 24E 20 INJW Y
t/ÑEPNA (MOBIL 43-037-15751 20W41 41S 24E 20 INJW Y
s/MEPNA (MOBIL 43-037-16423 20W21 41S 24E 20 INJW Y
vŠEPNA (MOBIL 43-037-16424 20W43 41S 24E 20 INJW Y
s/MEPNA (MOBIL 43-037-16427 21W43 41S 24E 21 INJW Y
oAf PNA (MOBIL 43-037-16425 21W21 41S 24E 21 INJW Y

EPNA (MOBIL 43-037-16431 28W21 41S 24E 28 INJI Y
çÆEPNA (MOBIL 43-037-16433 29W41 41S 24E 29 INJW Y
s/NEPNA (MOBIL 43-037-16432 29W21 41S 24E 29 INJW Y
e/NEPNA (MOBIL 43-037-15338 29W23 41S 24E 29 INJI Y

PNA (MOBIL 43-037-16434 29W43 41S 24E 29 INJW Y
EPNA (MOBIL 43-037-15343 30-41 41S 24E 30 INJW Y

VMEPNA (MOBIL 43-037-16435 30W21 41S 24E 30 INJI
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Attach all documentation received by the division regarding this change. 2-L 8-S

Initial each listed item when completed. Write N/A if item is not applicable. 3 -F
4-VLC

O Change of Operator (well sold) O Designation of Agent 5-RJE

O Diesignation of Operator 10Œ0perator Name Change Only ÃËIËË
The operator of the wel1(s) listed below has changed (EFFECTIVE DATE: 8-2-95 )

TO (new operator) MDBIL EXPLOR & PROD FROM (former operator) MEPN A
(address) c/o MOBIL OIL CORP (address) c/O MOBIL OIL CORP

PO DRAWER G PO DRAWER G
CORTEZ CO 81321 CORTEZ CO 81321
phone (303 ) 564-5212 phone (303 )564-5212
account no. N7370 account no. N7370

Hell(s) (attach additional page if needed)

Name: ** SEE ATTACHED ** API:r, 4(A \(o Entity: Sec_Twp_Rng_ Lease Type:
Name: API: Entity: Sec___Twp__ Rng___ Lease Type:
Name: API: Entity: Sec __Twp Rng__ Lease Type:
Name: API: Entity: Sec___Twp___Rng___ Lease Type:
Name: API: Entity: Sec__ Twp___Rng_ _ Lease Type:
Name: API: Entity: Sec Twp_ _Rng Lease Type:
Name: API: Entity: Sec__ Twp___Rng _ Lease Type:

OPERATORCHANGEDOCUMENTATION

Aljd 1. (Rule R615-8-10) Sundry or other legal documentation has been received from former
operator (Attach to this form).

f/1 2. (Rule R615-8-10) Sundry or other legal documentation has been received from new operator
(Attach to this form).

3. The Department of Commerce has been contacted if the new operator above is not currently
operating any wells in Utah. Is company registered with the state? (yes/no) If
yes, show company file number:

4. (For Indian and Federal Hells ONLY) The BLM has been contacted regarding this change
(attach Telephone Documentation Form to this report). Make note of BLM status in
comments section of this form. Management review of Federal and Indian well operator
changes should take place prior to completion of steps 5 through 9 below.

5. Changes have been entered in the 011 and Gas Information System (Hang/IBM) for each well
listed above. (gsy-ýs)

6. Cardex file has been updated for each well listed above.E J/, †‡-

7. Well file labels have been updated for each well listed above. c

8. Changes have been included on the monthly "Operator, Address and Account Changes" memo
for distribution to State Lands and the Tax Commission. (g gy)

. A folder has been set up for the Operator Change file, and a copy of this page has been
placed there for reference during routing and processing of the original documents.

.. i i i ii

- OVER



OPERATOR CHANGE HORKSHEET (CONTINUED) Initial each item when completed. Write N/A if item is not applicable.

EN ITY RREVIeEHR615-8-7)

Entity assi ments have been reviewed for all wells listed above. Were
entity changes made? (yes/ o _ (If entity assignments were changed, attach copies of
Form 6, Entity Action FormT.

ph/ 2. State Lands and the Tax Commission have been notified through normal procedures of
entity changes.

BONDVERIFICATION (Fee wells only)

1. (Rule R615-3-1) The new operator of any fee lease well listed above has furnished a
proper bond.

2. A copy of this form has been placed in the new and former operators' bond files.

3. The former operator has requested a release of liability from their bond (yes/no)
Today's date 19____. If yes, division response was made by letter
dated 19 .

LEASE INTEREST OHNER NOTIFICATION RESPONSIBILITY

1. (Rule R615-2-10) The former operator/lessee of any fee lease well listed above has been
notified by letter dated 19 , of their responsibility to notify any
person with an interest in such lease of the change of operator. Documentation of such
notification has been requested.

2. Copies of documents have been sent to State Lands for changes involving State leases.

FILMI G

l. All attachments to this form have been microfilmed. Date: CDC0cky, e 19 q

FILING

1. Copies of all attachments to this form have been filed in each well file.

2. The oEiginal of this form and the original attachments have been filed in the Operator
Change file.



FORM APPROVED
Form 3160-5 UNITED STATES Budget Bureau No. 1004-0135
(June 1990) DEPARTMENT OF THE INTERIOR Expires: March 31, 1993

BUREAU OF LAND MANAGEMENT 5. Izase Designation and Serial No.

SUNDRY NOTICES AND REPORTS ON WELLS 14-20-693-353

Do not use thisform for proposals to drill or to deepen or reentry to a different reservoir.
6. If Indian, A11otteeor Tribe Name

Use "APPLICATION FOR PERMIT -
" for such proposals NAVAJOTRIBAL

7. If Unit or CA, Agreement Designation
SUBMIT IN TRIPLICATE RATHERFORDUNIT

1. Type of Well

O Oil Gas 8. Well Name and No.
won won other RATIIERFORD 17-W-21

2. Namoofoperator MOBILPRODUCINGTX& NMINC.*
*MOBILEXPLORATION& PRODUCINGUS INC. ASAGENTFORMPTM 9. APIWeHNo.

3. Address and Telephone No. 43-037-16416
P.O. Box 633, Midland TX 79702 (915) 688-2585 10. Field and Pool, or exploratory Area

4. Location of Well (Footage, Soc., T., R., M., or Survey Description) GREATERANETH
SEC. 17, T41S, R24E
510 FNL& 1830 FWL 11. County or Parish, State

SANJUAN UT
12. CHECK APPROPRIATE BOX(s) TO INDICATE NATUREOF NOTICE,REPORT,OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION

Notico of Intent Abandonment Change of Plans

O ~~~~,1.6.= ] New Construction

O Subsequent Report Plugging Back Non-Routine Fracturing

O caus avair 1 Water Shut-Off
Final Abandonment Notice

Ahering Casing Cmiod Gon

Other SIDETRACKIINJECTOR Dispose water
(Note: Report results of miltiple canpletim ca Well
Completian or Recompletian Report and In form.)

13. Describe Proposed or Completed Operations (Clearly state all pertinent details, and give pertinent dates, including estimated date of starting any proposed work. If well is directionally drilled,
give subsurface locations and measured and true vertical depths for all markers and zones pertinent to this work.)*

BHL:

LATERAL#1 / 1115° NORTH& 1004" WESTF/SURFACESPOT(ZONE1c/1d) og agw' was Ro¿p r L

LATERAL#2 I 1189' SOUTH& 1071' EASTF/SURFACESPOT(ZONElb) ic g'
LATERAL#3 I 923' NORTH& 1182' WESTF/SURFACESPOT(ZONEla) tr L

LATE

TTAC

El 985' SOUTH&1261' EASTF/SURFACESPOT(ZONEla) goo

JAN 26 1998

DIV.0FOIL,GAS&MINING

14. I hereb that the oing is true and correct

Si ed .

,-- / Titi. SHIRLEYHQt,lÇHINS/ENV& RESTEÇH e,, 1-19-98

(Thpisspa Fed tate o

Date
Conditions of proval, if any:

Title 18 U.S.C. Section 1001, makes it a crime for any person knowingly and willfully to make to any department or agency of the United States any false, fictitious or fraudulent statements
or representations as to any matter within its jurisdiction.

* See Instruction on Reverse



Ratherford Unit Well #17-21
Horizontal Drilling Procedure

The objective of this procedure is to prepare this wellbore for sidetracking, sidetrack the subject
well and drillmultilateralshort radius horizontal laterals (1500-1600 feet).

1. Prepare locationand dig working pit.

2. MIRUWSU, reverse unit, and H2Sequipment.Bullhead killweight fluiddown tubing.

3. ND wellhead and NUBOP's. Pressure test BOP's to working pressure.

4. Continue to POH with related equipment (tubingand rods for producers or tubingand packer
for injectors).

5. RU wirelineto run any logs desired and run gage ring for casingsize and weight.

6. Set retrievable bridge plug on wireline and pressure test casing to 1000 psi.

7. RDMOWSU.

8. MIRU24 hr. WSU. NUBOP's and pressure test with chart.

9. PUtubing,drillingcollars,and drill pipe in derrick and run in hole. Then POH and stand
back.

10. Run packer on wirelineand set using GR/CCL log to correlate with. RD wireline.

11. PU drillpipewith UBHOsub in string and latch into packer to survey the hole and obtain
orientation of keyway. POHw/gyro and drillstring.

12. Orient whipstockon surface to desired bearing and RIH on drillpipe. Latch into packer.
Shear stater millbolt and make starter cut.

13. POH w/ starter milland pick up window milland watermelon milland continueto mill
window. Drill1-2 ft of formation

14. POH w/ millsand PU curve buildingassembly and drill string with UBHOsub in string and
RIH.

15. RU gyro to assist in timedrillingand starting out of the casing window. POH w/ gyro when
inclination dictates it must be pulled.

16. Finish drillingthe curve using the MWD.

17. POH once curve is finished and PUlateral motor to drillthe lateral using MWD.

18. Once lateral TD is reached, POH w/ directional equipment.

19. PUretrieving hook and RIH on drill pipe. Retrieve whipstock and PU new whipstockoriented
for desired bearing to start in hole.

20. Repeat steps 12 through19 for each subsequent



l RATHERFORD UNIT # 17W-21 INJECTOR
GREATER ANETH FIELD
510' FNL & 1830' FWL
SEC 17-T41 S-R24 E Capacities: bbl/ft gal/ft cuft/ft

SAN JUAN COUNTY, UTAH s:Ï$4J o°2°i"
, o

°aio"

API 43-037-16416 2fxs's-". o°iei 689 .1336

.0919PRISM 0043049 2-7/8x5.5"15.5#
.0158 .6625

.0886

KB4751' GL4739'

Hole Size: 17.25"

Conductor Pipe: 13-3/8" 27.1# set at 171' wl
175 sx cmt. Circ to surface.

Hole Size: 12.25"

Surface csg: 8-5/8" 24# Set at 1525' w/603 sx cmt. Ran
1" pipe down annulus to 200', pumped

_
sx to surface.

Hole Size: 7.875"

2-7/8" Duolined tbg.

Baker Lok-set pkr at 5383'

PERFS:
g 5512-26'

Clean out to 5566' ( junkor e 5536-44'

bad csg at thispoint). 5552-70'

Cmt retainer set at 5590'
5610-50' Sqz'd off
5654-68' Sqz'd off
5674-83' Sqz'd off

Orig. PBTD 5690'

TD 5730' """"""""""""""" """"" 5-1/2" 14# & 15.5# J-55 set at 5729' w/ sx cmt. Calc TOC at

L.A. TUCKER 6-7-96 R.U. #



Ratherford Unit #17-21

Casing Collars:

5320'

5354'

5385+' ExitWindow #4 @ 5400'

5419'

5452'

Exit Window #3 @ 5412'
----5419'-----

Target #4 @5518' WD

Exit Window #2 430'

Target #3 @ 5512' WD
_ _ _

_5452'
TIW pkr @5456'

Exit Window #1 @5447'

Perfs 5512- '

Target #1 @5556' WD
Cmt Ret @5590':::::: :: ::: :: Target #2 @5540' WD

: Perfs 5610-83'

PBTD@ 5566' A USS _..... 5 1/2"|14#&15.5/J55/LT&C @ 5729'

TD @5730'

Window Btm-Top of Win(low Ext length Curve Radius Bearinq HorizDispl

1 5447-41 --- 109 318 1500

2 5430-24 17 110 138 1600

3 5412-06 33 100 308 1500

4 5400-5396 45 118 128 1600

The double spline is 2.42 ft long and the bottom of the whipstock, the latch, the debris and the shear sub are 8.68 ft long.
These lengths mustbe addedto the extension lengths to determine the entirewhipstockassembly



WORKSHEET
APPLICATION FOR PERMIT TO DRILL

APD RECEIVED: 01/26/98 API NO. ASSIGNED: 43-037-16416

WELL NAME: RATHERFORD 17-W-21
OPERATOR: MOBIL EXPL & PROD (N7370)

PROPOSED LOCATION: INSPECT LOCATION BY: / /
NENW 17 - T41S - R24E
SURFACE: 0510-FNL-1830-FWL TECH REVIEW Initials Date

SAN JUAN COUNTY Engineering
GREATER ANETH FIELD (365)

Geology
LEASE TYPE: IND
LEASE NUMBER: 14-20-603-353 Surface

PROPOSED PRODUCING FORMATION: DSCR

RECEIVED AND/OR REVIEWED: LOCATION AND SITING:

Plat R649-2-3. Unit: y,77;/;,7,ppo,j y,
Bond: Federal[F State[] Fee[]

(Number p,4 ¿py ,g /xyleg ) R649-3-2. General.
Potash (Y/N)
Oil shale (Y/N)

___

R649-3-3. Exception.
Water permit

'Number g ,7y og jeg; ) Drilling Unit .

}{ RDCC Review (Y/N) Board Cause no:
(Date: ) Date:

COMMENTS:

STIPULATIONS: / fr



OPERATOR: MOBIL EXPL & PROD (N7370)

FIELD: GREATER ANETH (365)

SEC. TWP. RNG.: SEC. 17, T41S, R24E

COUNTY: SAN JUAN UAC: R649-2-3 RETHERFORD UNIT
DIVISION OF OIL, GAS & MINING

XXXXX IS-DC
IS-DC IS-DC IS-DC (S-DC

DSCR DSCR
DSCR

GREATËR ANE¯ÐFIELD
DSCR HRMS

6
DSCR DSCR DSCR PRDX DSCR DSCR

. DSCR

DSCR IS-DC DSCR IS-DC DSCR PRDX

DSCR IS-DC

e 6, LEG #2 ,
. , y ¢DSCR

DSCR LEG #1 LEG i DSCRDSCR DSCR DSCR D EG 3 PROX XXXXX

18-31 ML LEG #1 LEO 1 -
17-W-21 ML

•
.

. .? LËG 3 S 90^ PRDX PRDX
LEG n2 f¾R.EG a3 .

LEG#3 DSCR LEG 4
LEG#3 17-W-12ML LjiG2 ,

18-32 lAL 17-22ML *

LEG PR DS A, PRDX
DSCR HNKRT PRDX

DSCR * LEG SCR DSCR
DS as

17 13 ML LEG #g

D CR
#1 LEG #4

EG 4 i ' " PRDX
18-13 ML 18-33 MLDS¾EG #1 CSSR DSCR DSCR PRDX

PRDX DSCÀ' ' PWiEG #2
O LEG #4

18-34 ML S LEG #2
, 4

•

17-W-14 ML HNKRT
PRDX DSCR PRDX DSCR DSCR DscR HNKRT DSCR DSCR

.
LEG #1 . LEG #2 , , ,

*

DSCR DSCR
DSCR

PRDX
DSCR

DSCR ISMY DSCR DSCR DSCR DSCR

DSCR •

È RU 19-12 RE
• • DSCR

PRDX
DSCR DSCR DSCR DSCR DSCR

DSCR XXXXX DSCR DSCR DSCR

DSCR DSCR RATHERFORD UNIT
DSCR

,
DSCR DSCR DSCR . DSCR DSCR

DSCR DSCR DSCR PRDX XXXXX
DSCR

•
DSCR

20-34 ML
U RU 21-24

DSCR 21-14 ML

DSCR DSCR DSCR
DSCR DSCR RUt2gg; DSCR

DSCR
DSCR

\ \
DATE PREPARED:



Pa Stato of Utah
DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS AND MINING
1594 West North Temple, Suite 1210Michael O. Leavitt PO Box 145801Governor

Ted Stewart Salt Lake City, Utah 84114-5801

Executive Director 801-538-5340

Lowell P. Braxton 801-359-3940 (Fax)
Division Director 801-538-7223 (TOD)

January 29, 1998

Mobil Exploration & Producing
P.O. Box 633
Midland Tx 79702

Re: Ratherford Unit 17-W-21(Re-Entry), 510' ERL, 1830' FWL,
NE NW, SEÇ, 17, T,41 3,, R.21 E,, San Juan Çovnty, Utah

Gentlemen:

Pursuant to the provisions and requirements of Utah Code
Ann. 40-6-1 et seq., Utah Administrative Code R649-3-1 et seq.,
and the attached Conditions of Approval, approval to re-enter and
drill the referenced well is granted.

This approval shall expire one year from the above date
unless substantial and continuous operation is underway, or a
request for extension is made prior to the expiration date. The
API identification number assigned to this well is 43-037-16416.

ly

J hn R. Baza
ssociate Director

ls
Enclosures
cc: San Juan County Assessor

Bureau of Land Management, Moab District



Operator: Mobil EXploration & Prodyging

Well Name & Number: Ratherford Unit 17-W-21(Re-Entry)

API Number: 43-037-16416

Lease: 14-20-603-353

Location: NE NW sec· 17 T· 41 S, R· 74 F

Conditions of Approval

1. General
Compliance with the requirements of Utah Admin. R. 649-1 et
seq., the Oil and Gas Conservation General Rules, and the
applicable terms and provisions of the approved Application
for Permit to Drill.

2. Notification Requirements
Notify the Division within 24 hours following spudding the
well or commencing drilling operations. Contact Jim
Thompson at (801)538-5336.

Notify the Division prior to commencing operations to plug
and abandon the well. Contact John R. Baza (801)S38-5334.

3. Reporting Requirements
All required reports, forms and submittals shall be promptly
filed with the Division, including but not limited to the
Entity Action Form (Form 6), Report of Water Encountered
During Drilling (Form 7), Weekly Progress Reports for
drilling and completion operations, and Sundry Notices and
Reports on Wells requesting approval of change of plans or
other operational actions.

4. In accordance with Utah Admin. R. 649-3-11, Directional
Drilling, submittal of a complete angular deviation and
directional survey report is



DIVISION OF OIL, GAS AND MINING

SPUDDING INFORMATION

Name of Company: MOBIL E & P

Well Name: RATHERFORD UNIT 17-W-21

Api No. 43-037-16416

Section 17 Township 41S Range 24E County SAN JUAN

Drilling Contractor BIG "A"

Rig # 25

SPUDDED:

Date 4/10/98

Time

How ROTARY

Drilling will commence

Reported by SIMON

Telephone #

Date: 4/13/98 Signed:



ROCKY MOUNTAIN GEO-ENGINEERING
Electronic Rig Monitoring Systems •Well Logging • Consulting Geology •Coal Bed Methane Services

PASON RW $ MOUNTAIN GEO-ENGINEERING CORP.
2450 INuUSTRIAL BLVD. • GRAND JUNCTION, CO 81505

(970) 243-3044 • (FAX) 241-1085

ECEWETuesday, May 12, 1998

MAY18 1998
Division of Oil & Gas Mining
State of Utah DIV.0FOIL,GAS&MINING
1594 West North Temple
3 Triad Center, Ste. 1210
Salt Lake City, UT 84116

Re: Ratherford Unit #17-21 Legs 1, 2, 3, 4
Sec. 17, T41S, R24E 43 037 Ito44
San JuanCounty, Utah Ol2L

Dear Sirs:

Enclosed is the SnLcoLm ute el red log and geology report for the above referenced well.

We appreciate the opportunity to be of service to you and look forward to working with you again
in the near future.

If you have any questions regarding the enclosed data, please contact us.

Sincerely,

Bill Nagel
Senior Geologist

BN/dn

Enc. 1 Final Computer Colored Log and Geology Report For Each Leg

cc Letter Only; Dana Larson; Mobil E & P U.S., Inc.; Midland,



MOBIL 

RATHERFORD UNIT #17-21 
NW HORIZONTAL LATERAL LEG #1 

l-C/l-D POROSITY BENCH 
DESERT CREEK MEMBER 

PARADOX FORMATION 
SECTION 17, T41S, R24E 

SANJUAN,UTAH 

GEOLOGY REPORT 
by 

JASON BLAKE 
ROCKY MOUNTAIN GEO-ENGINEERING CORP. 

GRAND JUNCTION, COLORADO 
(970) 243-3044 

MICROFIC: :~ 

MOBIL

RATHERFORD UNIT #17-21
NW HORIZONTAL LATERAL LEG #1

1-C/1-D POROSITY BENCH
DESERT CREEK MEMBER

PARADOX FORMATION
SECTION 17, T41S, R24E

SAN JUAN, UTAH

GEOLOGY REPORT
by

JASON BLAKE
ROCKY MOUNTAIN GEO-ENGINEERING CORP.

GRAND JUNCTION, COLORADO
(970) 243-3044

donstaley
Highlight
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WELL SUMMARY 

OPERATOR: MOBIL EXPLORATION & PRODUCTION U.S. INC. 

NAME: RATHERFORD UNIT #17-21 NW HORIZONTAL LATERAL 
LEG #1 IN DESERT CREEK l-C/l-D POROSITY BENCH 

LOCATION: SECTION 17, T41S, R24E 

COUNTY/STATE: SAN JUAN, UTAH 

ELEVATION: KB:4751' GL:4739' 

SPUD DATE: 4/11198 

COMPLETION DATE: 4/17/98 

DRILLING ENGINEER: BENNY BRIGGS / SIMON BARRERA 

WELLSITE GEOLOGY: JASON BLAKE I MARVIN ROANHORSE 

MUDLOGGING 
ENGINEERS: JASON BLAKE / MARVIN ROANHORSE 

CONTRACTOR: 
TOOLPUSHER: 

HOLE SIZE: 

CASING RECORD: 

DRILLING MUD: 
ENGINEER: 
MUD TYPE: 

DIRECTIONAL 
DRILLING CO: 

BIG "A" RIG 25 
J. DEES 

4 %" 

SIDETRACK IN WINDOW AT 5333' MEASURED DEPTH 

M-I 
DANNE BEASON 
FRESH WATER & BRINE WATER WI POLYMER SWEEPS 

SPERRY-SUN 

ELECTICAL LOGGING: NA 

TOTAL DEPTH: 6662' MEASURED DEPTH; TRUE VERTICAL DEPTH-5558.87' 

STATUS: TOH & LAY DOWN TOOLS - PREPARE WELL FOR LEG #2 

-3--3-

WELL SUMMARY

OPERATOR: MOBIL EXPLORATION & PRODUCTION U.S. INC.

NAME: RATHERFORD UNIT #17-21 NW HORIZONTAL LATERAL
LEG #l IN DESERT CREEK 1-C/l-D POROSITY BENCH

LOCATION: SECTION 17, T41S, R24E

COUNTY/STATE: SAN JUAN, UTAH

ELEVATION: KB:4751' GL:4739'

SPUD DATE: 4/11/98

COMPLETION DATE: 4/17/98

DRILLING ENGINEER: BENNY BRIGGS / SIMON BARRERA

WELLSITE GEOLOGY: JASON BLAKE / MARVIN ROANHORSE

MUDLOGGING
ENGINEERS: JASON BLAKE / MARVIN ROANHORSE

CONTRACTOR: BIG "A" RIG 25
TOOLPUSHER: J. DEES

HOLE SIZE: 4 ¾"

CASING RECORD: SIDETRACK IN WINDOW AT 5333' MEASURED DEPTH

DRILLING MUD: M-I
ENGINEER: DANNE BEASON
MUD TYPE: FRESH WATER & BRINE WATER W/ POLYMER SWEEPS

DIRECTIONAL SPERRY-SUN
DRILLING CO:

ELECTICAL LOGGING: NA

TOTAL DEPTH: 6662' MEASURED DEPTH; TRUE VERTICAL DEPTH-5558.87'

STATUS: TOH & LAY DOWN TOOLS - PREPARE WELL FOR LEG

donstaley
Highlight



DRILLING CHRONOLOGY
RATHERFORD UNIT #17-21

1-C/1-D NW HORIZONTAL LATERAL LEG #1

DATE DEPTH DAILY ACTIVITY
4/10/98 5410' 0' Rig down @Ratherford Unit #17-13. Move & rig up @Ratherford

Unit #l7-21.Nipple up BOP. Pressure test. Rig up gas buster.

4/I 1/98 5410' 0' P.U. D.C. & D.P. Strap & calibrate D.C.s. TlH w/ 2 7/8 " D.P. Wash
over packer @5245'. Latch onto packer. Displace hole w/brine. Flow
well down. TOOH, nipple down grant head. Rig up Schluberger
wireline & run in hole. Rig down grant head. TIH w/window mill to
wash & ream esg. Ream & wash out from 5410'-5506'. Cire btms up.
TOOH, L.D. window mills.

4/12/98 5446' O' TOOH & L.D. mill asseembly. R.U. wireline & RIH, set packer @
5456'. POOH w/wireline & R.D. Schlumberger.Nipple up grant head
& flow cross. Orient anchor latch assembly & TIH. Sting into packer @
5456', packer sliding down hole @5529', work pipe. Unable to shear,
pull uphole to 5425' & sheared of( push packer down to 5513'. TOOH.
Nipple down flowline.Nipple up lubricator.TÏH w/wireline packer &
set. Nipple up grant head & flowcross. TIH w/anchor latch assembly.
Break circ. Latch into anchor &RIH w/gyro. Check shot. Pull gyro.
TOOH.

4/13/98 5333' 75' M.U. whipstock & orient, TIH. Set whipstock & shear @5333'. Mill
w/starter mill 5333'-5335'. TOOH w/starter mill. L.D. starter mill.
M.U. window mills & TIH. Mill 5333'-5340'. Pump 10 bbl sweep &
cire out. L.D. 15 jnts, TOOH, L.D. mills. P.U. curve assembly, orient &
test,P.U. 14jnts PH-6 & TIH. Swivel up, break circ to clear pipe. R.U.
GyroData & TIH

4/14/98 5340' 176' RIH w/gyro. Time drlg @2 min/inch from 5340'-5341'. Time drlg @l
minlinch from 5341'-5343'. Dir drlg w/wireline suveys to 5372'. Pull
gyrro RD Gyro Data. Dir drlg & surveys to 5516'.

4/15/98 5516' 188' DIR DRLG& surveysto 5694' TD of curve. Pump sweep & circ out
smpls. Lay down 49 jnts DP & TOH. Lay down curve motor assembly.
Pick up lateral motor assembly & bit #2 and test. PU 48 jnts PH-6
tubing and trip in hole.

4/16/98 5694' 178' Fininsh tripping in hole w lateral motor. Swivel up & break circ. Dir
drlg and surveys 5496'-6489'.

4/17/98 6489' 795' Dir drlg and surveys 6489'-6662' TD. Total depth æached at 1:30 PM.
Pump 10 bbl sweep and cire out. POOH to casing and displace hole
with brine. Finish TOH and lay down lateral motor assembly. Pick up
retrieving hook and trip in hole.

4/18/95 6662' O' Finish triggingout of hole and lay down whigstock #1
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DAILY ACTIVITY

Operator: MOBIL
Well Name: RATHERFORD UNIT #17-21 NW 1-C/1-D HORIZONTAL LATERAL LEG #l

DATE DEPTH DAILY DATE DEPTH DAILY
4/10/98 O' 0'
4/l 1/98 O' 0'
4/12/98 0' 0'
4/13/98 5333' 7'
4/14/98 5340' 176'
4/15/98 5516' 188'
4/16/98 5694' 178'
4/17/98 6489' 795'
4/l 8/98 6662' 0'

BIT RECORD

OPERATOR: MOBIL
WELL NAME: RATHERFORD UNIT #17-21 NW 1-C/1-D HORIZONTAL LATERAL LEG #1

RUN SIZE MAKE TYPE IN/OUT FTG HRS FT/HR

#1 4 3/4" STC MF-3P 5340'/ 354' 37.5 9.4
(RR) 5694'

#2 4 3/4" STC MF-3P 5694'/ 968' 31.0 31.2
6662'

MUD REPORT

OPERATOR: MOBIL
WELL NAME: RATHERFORD UNIT #17-21 NW 1-C/1-D HORIZONTAL LATERAL LEG #1

DATE DEPI'H WT VIS PLS YLD GEL PH WL CK CHL CA SD OIL WTR
4/11/98 5525' 8.8 26 1 - OID 6.4 NC NC 51K 12000 - 0% 100%
4/12/98 5349' 8.8 26 1 - 0/0 6.2 NC NC 48K 9000 - 0% 100%
4/13/98 5349' 8.8 26 1 - Olo 6.4 NC NC 48K 7200 - 0% 100%
4/14/98 5385' 8.7 26 1 - 0/O 6.5 NC NC 49K 6800 - 0% 100%
4/15/98 5608' 8.8 26 1 - 0/0 10.0 NC NC 49K 6000 - 0% 100%
4/16/98 5886' 8.8 26 1 - 0/0 10.5 NC NC 49K 4960 - 0% 100%
4/17/98 6565' 8.7 26 1 - 0/0 11.5 NC NC 47.6K 4760 T 4% 96%
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SPERRY-80NDRILLINGSERVICES
SURVEYDATA

Customer ... : Mobil (Utah)
Platform ... : RATHERF0EDUNIT
Slot/Well .. : BA25/17-21,lA1

MEASUREDANGLEDIRECTION TVD NORTHINGS EASTINGS VERTICAL DOG
DEPTH DEG DEG FEET FEET SECTION LEG

5300.00 0.19 151.63 5299.80 15.66 S 27.76 E -30.22 0.00
5333.00 0.26 297.96 5332.80 15.68 S 27.72 E -30.20 1.31
5340.00 3.60 318.00 5339.79 15.51 S 27.56 E -29.97 47.96
5360.00 10.20 323.90 5359.64 13.61 S 26.10 E -27.57 33.15
5380.00 16.70 325.30 5379.08 9.81 S 23.42 E -22.96 32.54

5400.00 22.10 325.90 5397.94 4.33 S 19.67 E -16.38 27.02
5420.00 28.40 328.70 5416.02 2.86 N 15.08 E -7.97 32.05
5440.00 33.00 332.00 5433.21 11.74 N 10.05 E 2.00 24.49
5460.00 36.60 331.80 5449.63 21.81 N 4.68 E 13.08 18.01
5480.00 39.90 330.70 5465.34 32.66 N 1.28 W 25.13 16.85

5500.00 45.60 330.00 5480.02 44.45 N 8.00 W 38.38 28.60
5520.00 50.00 329.30 5493.45 57.23 N 15.49 W 52.89 22.15
5540.00 53.00 327.90 5505.90 70.58 N 23.64 W 68.28 15.97
5560.00 56.40 327.70 5517.45 84.39 N 32.34 W 84.36 17.02
5580.00 61.60 328.10 5527.75 98.91 N 41.45 W 101.24 26.06

5600.00 66.00 328.00 5536.58 114.14 N 50.94 W 118.91 22.00
5620.00 71.00 327.60 5543.91 129.88 N 60.85 W 137.24 25.07
5640.00 76.20 327.10 5549.55 146.02N 71.20 W 156.16 26.11
5660.00 80.80 326.60 5553.54 162.43 N 81.92 W 175.52 23.13
5694.00 90.40 323.60 5556.14 190.19 N 101.29 W 209.12 29.57

5727.00 90.00 319.90 5556.03 216.10 N 121.72 W 242.04 11.28
5758.00 89.60 319.10 5556.14 239.68 N 141.85 W 273.03 2.89
5790.00 90.40 319.30 5556.14 263.90 N 162.76 W 305.02 2.58
5822.00 89.90 318.90 5556.05 288.09N 183.71 W 337.02 2.00
5854.00 89.30 318.20 5556.28 312.07 N 204.90 W 369.02 2.88

5885.00 90.50 318.20 5556.33 335.18 N 225.56 W 400.01 3.87
5917.00 90.40 317.90 5556.08 358.98 N 246.95 W 432.01 0.99
5948.00 89.90 317.50 5556.00 381.91 N 267.81 W 463.01 2.07
5980.00 89.20 316.80 5556.25 405.37 N 289.57 W 495.01 3.09
6012.00 89.70 317.00 5556.56 428.73 N 311.44 W 527.00 1.68

6043.00 89.40 316.10 5556.80 451.23 N 332.76 W 557.99 3.06
6075.00 88.80 315.60 5557.30 474.19 N 355.04 W 589.96 2.44
6106.00 89.70 314.70 5557.71 496.17 N 376.90 W 620.92 4.11
6138.00 90.70 314.50 5557.60 518.64 N 399.69 W 652.86 3.19
6170.00 90.80 314.70 5557.18 541.10 N 422.47 W 684.80 0.70

6202.00 89.80 315.20 5557.01 563.71 N 445.12 W 716.76 3.49
6233.00 89.60 316.70 5557.17 585.99 N 466.67 W 747.74 4.88
6265.00 89.60 316.80 5557.40 609.30 N 488.59 W 779.73



SPERRY-SUNDRILLINGSERVICES
SURVEYDATA

Customer ... : Hobil (Utah)
Platform ... : RATHERF0EDUNIT
Slot/Well .. : BA25/17-21,lA1

HEASUREDANGLEDIRECTION TVD NORTHINGS EASTINGS VERTICAL DOG
DEPTH DEG DEG FEET FEET SECTION LEC

6297.00 90.20 316.10 5557.45 632.49 N 510.64 W 811.72 2.88
6328.00 89.50 317.40 5557.53 655.07 N 531.88 W 842.71 4.76
6360.00 86.40 316.50 5558.68 678.43 N 553.71 W 874.68 10.09
6392.00 85.70 316.80 5560.88 701.65 N 575.62 W 906.59 2.38
6423.00 86.00 317.40 5563.13 724.30 N 596.67 W 937.51 2.16

6454.00 88.20 318.80 5564.69 747.34 N 617.34 W 968.47 8.41
6486.00 90.10 318.40 5565.17 771.34 N 638.50 W 1000.46 6.07
6517.00 91.40 317.50 5564.76 794.36 N 659.26 W 1031.46 5.10
6549.00 91.80 318.40 5563.87 818.11 N 680.69 W 1063.44 3.08
6581.00 92.90 317.70 5562.56 841.89 N 702.06 W 1095.41 4.07

6613.00 93.30 318.10 5560.83 865.60 N 723.48 W 1127.37 1.77
6628.00 92.10 318.20 5560.12 876.76 N 733.48 W 1142.35 8.03
6662.00 92.10 318.20 5558.87 902.09N 756.13W 1176.33 0.00

THEDOGLEGSEVERITYIS IN DEGREESPER100.00 FEET.
N/E COORDINATEVALUESGIVENRELATIVETOWELLREAD.
TVDCOORDINATEVALUESGIVENRELATIVETOWELLHEAD.
TKEVERTICALSECTIONORIGINIS WELLHEAD.
THEVERTICALSECTIONWASCOMPUTEDALONG318.00 (TRUE).
CALCULATIONHETHOD:MINIMUMCURVATURE.

6662 PROJECTEDTOTHE



SAMPLE DESCRIPTIONS

OPERATOR: MOBIL
WELL NAME: RATHERFORD UNIT #17-21 NW 1-C/l-D HORIZONTAL LATERAL LEG #l

DEPTH LITHOLOGY

5340.00 5350.00 LS Itbrn-1tbrngy-crm,occ brn,tan,ltgy-wh,crpx1-micxl-s1vfxl,rthy,arg,chky-sl anhy,tr
tan CHT,v sl dol,tt-rr intxl POR,rr seat mod bri yel FLOR,no STN or CUT,tr thn SH blk,plty,frm,carb

5350.00 5360.00 LS,tn-brn,occ gr,vfh-crypxln,dens-sity/rthy,vsl foss ip,argil grd to CALC SLTSTN
ip,brn-gr,sft,scat blk shl,scat lt tn-wht CHT;pr rthy POR,no vis STN,FLUOR or CUT

5360.00 5370.00 intrbd LS,tn-crm-brn,crypxln,dens,s1 dolo ip w rr x1n calc & argil LS grd to
SLTSTN,gr-dk gr,fn xln/grn,rthy tex;no-pr rthy POR,no STN,FLUOR or CUT

5370.00 5380.00 LS,off wht-lt gr-tn,mic x1n,s! chky-sity grny tex ip; infr pr intrxln/rthy POR,no
STN,FLUOR or CUT

5380.00 5390.00 LS,off wht-crm-tn ip,mic-crypxln,s1dens xln-chky tex,scat xln anhy,rr lt gr CHT;no
POR,STN,FLUOR or CUT

5390.00 5400.00 LS,tn-brn-crm,mic-crypxin,dens-chky ip,s! foss ip,abund It tn trans! CHT;no vis-vs!
rthy POR,no vis STN,FLUOR or CUT

5400.00 5410.00 LS,crn-tn-lt brn ip,mic-crypxIn,dens-s1chky/rthy tex,s1 foss ip,abund lt tn-gr transl
CHT;no-vsl intrx1n/rthyPOR,no vis STN,FLUOR or CUT

5410.00 5420.00 LS,crm-off wht aa + LS,lt gr-gr,fh-micxln,rthy,slty,argil,deer CHT aa;no-vpr vis
POR,NFSOC

5420.00 5430.00 LS,crm-brn,mott,micxln,rthy-grny tex ip,sl foss,vsl anhy,argil,scat CHT,com blk sub
tab SHL;pr intxln POR,scat brn STN,spty FLUOR,sl strm-fr diff CUT

5430.00 5440.00 LS,off wht-crm-tu,vfh-mic xin,sub suc-grny tex-dns ip,foss ip,scat x1n calc,sl argil ip,rr
CHT;fr-occ fr intrxln POR,lt brn STN,spty mod yel FLUOR,sl strm-fr diff CUT

5440.00 5450.00 LS aa w sl show aa + incr LS,gr-dk gr,argil,s1foss grd to calc SLTSTN ip,scat blk tab
SHL

5450.00 5460.00 LS m-Itbrn,m-1tgybrn,crm-wh,occtan,dkbrn,mic-vfx1,crpxl,rthy-sl s1ty,intbd/shy carb
mat & thn p1ty chky prtgs,anhy/tr xin ANHY inc1,ocev arg,tr trnsl-tan CHT,tr intxl POR,NFSOC

5460.00 5470.00 LS Itgybrn-tan,occcrm-wh,lt-mbrn,mic-vf-crpxl,sl shy,pred dns/thn chky-s1 anhy p1ty
prtgs,occ rthy-sl sity,tr dkbrn-occ tan CHT,rr arg strk,tt-rr intxl



DEPTH LITHOLOGY

5470.00 5480.00 LS mgybm-brn,oce dkbm,rr crm,crpx1-micxl,s! vfx1,pred dns/sity prtgs & rr thn chky
pity frag-incl,sl arg-sil ip/iner CHT AA,tt-v rr intxl POR,NFSOC

5480.00 5490.00 LS It-mbm,tan-crm,ocedkbm,wh,crpxl-micxt,oce vfx1,rhty-sl slty/thn chky-s1 anhy pIty
prtgs,tr dns frag,tr trasl CHT-sil incl,rr frac-pp vug POR,rr scat bri yel FLOR,no STN,fr v slow dif
CUT,tr SH,blk,b1ky,carb

5500.00 5520.00 LS Itgy-wh,bemg tan-crm/depth,micxl-vfxl-gran,oce crpxl,pred sl sity GRNST
intbd/thn mot chky-sl anhy prtgs,tr vf gr QRTZ incl occ grdg to vf g SS/LS mtx,rr CHT AA,fr-p intxl
POR,NFSOC

5520.00 5530.00 SH dkbm-brnblk-b1k,sbbiky-sbplty-irreg,frm-mod sft-occ brit,s1 dol-cal,tr pp mica
inc1,carb,sooty

5530.00 5540.00 SHL,dk brn-oce dk gr/blk,sbblky-sub tab ip,pred sit,slty,calc-occ sl frm-oce brtt,scat
micro pyr;NFSOC

5540.00 5550.00 minor SHL aa + LS,It gr,vfh-micxln,argil,grny-sity tex & LS,tn-brn,mic-
crypxin,dens;pr intrxin POR,no vis STN,spty FLUOR,sl resid rng CUT

5550.00 5560.00 LS GRNSTN,tn-brn,vfh-micxln,ool,si anhy,scat LS PKSTN,crm-tn,micxin,dens;fr-gd
oomold-intrxin POR,fr brn STN,mod yel-gld FLUOR,fr strm-diff bloom CUT,fr ODOR & sl FO in smp

5560.00 5570.00 LS GRNSTN aa,ool w shows aa + iner LS PKSTN,crm-tn,mic-crypxln,dens-sl chky
ip,pr intrxin POR,s1dk brn-blk STN,even mod yel-gld FLUOR,fr strm-diff CUT

5570.00 5590.00 pred LS PKSTN,crm-tn,mic-crypx1n,dens-slchky ip,pr-no intrx1nPOR,spty dk brn-blk
STN,sl dull yel-gld FLUOR,sl CUT, scat LS GRNSTN aa

5590.00 5600.00 LS PKSTN aa,crm-tn,mic-crypxln,dens-sl chky ip,pr-no intrxln POR,spty dk brn-b1k
STN,sl dull yel-gld FLUOR,sl CUT, scat LS GRNSTN,tn-It brn,vfn xln,sl suc-grny tex;pr intrxln
POR,brn STN,fr FLUOR & CUT

5600.00 5610.00 LS GRNSTN,tn-It brn,vfh-mic xln,sub suc-grny tex,ool,sl anhy; fr introol/intrx1n-scat
oomold POR,even It brn-brn STN,even dul-mod yel gld FLUOR,fr-gd strm-bloom CUT

5610.00 5630.00 LS,crm-tn-It brn,vfh-mic x1n,dens-sl chky/grny tex ip,sl foss ip,scat ool,scat anhy,rr blk
shl & carb incl;pr intrxln POR,sptty dk brn-rr blk STN,sptty dull yel FLUOR,sl CUT

5630.00 5640.00 LS,crm-tn-brn,mic-crypxln,dens-sl chky & intrbd DOLO LS,brn-dk brn,micxin,mic suc
ip,sl argil,sl foss,anhy,scat xln cale;no-s1 intrxIn POR,no vis STN,sl dull FLUOR,s! strm-resid
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DEPTH LITHOLOGY

5640.00 5650.00 intrbd LS & DOLO LS aa,crm-tn-bm-dk brn/gr,vfn-mic-crypxln,dens-sl slty/gmy tex
ip,s! argil;pr-no shows aa

5650.00 5660.00 DOLO LS grd to DOLO,lt bm-hon brn,occ crm-tn,mic-vfnxin,suc tex-dens ip,scat xin
calc,anhy,scat tn CHT;pr-fr intrxln POR,pr bm STN,vdull FLUOR,vsl CUT

5660.00 5680.00 DOLO,oce si calc,md hon brn,fn-vfnxln,sub sue tex,scat xln anhy incl,scat foss
(crin)rem;printrxin POR,even pr bm STN,even dull yel FLUOR,si strm-diff CUT

5680.00 5694.00 DOL brn-Itbm,vfxl-micsuc,pred GRNST,s1 Imy occ grdg to dol LS,POR-FLOR-STN-
CUT AA,intbd/LS GRNST,ltgybrn-Itgy-wh,vfxl-micxl-gran,oce chky-sl anhy,tt-fr intxl POR/tr POR fl,fr
dull yel FLOR,fr-tr ltbrn/rr bm STN,p-fr dif CUT

5694.00 5700.00 SMPL LAT pred DOL AAlscat-intbd LS AA,POR-FLOR-STN- CUT AA,tr b1k-
dkbmbik SH & dkbra CHT cvgs

5700.00 5710.00 DOL brn-Itbrn,vfxl-micsuc,pred GRNST,sl Imy occ grdg to dol LS,fr-g intx1
POR,FLOR-STN-CUT AA,intbd/LS GRNST AA,vfx1-micxl-gran,ocechky-sI anhy,fr intxl POR/tr POR
fl,fr dull yel FLOR,fr ltbrn-tr brn STN,p-fr dif CUT

5710.00 5720.00 DOL AAlsl iner LS GRNST AA,POR-FLOR-STN CUT AA

5720.00 5740.00 5721.94 0 "DOLO & CALC DOLO GRNSTN,oce DOLO LS,med hon brn-brn,oce
crm-tn,fn-vfn-occ mic xln,suc-grny tex,scat anhy incl,rr foss rem (poss crin); fr intrx1nPOR,pr even brn
STN,even dull yel FLUOR,sl strm-gd resid rng CUT,si ODOR & FO in smp

5740.00 5750.00 DOLO GRNSTN,calc ip,brn-oce dk brn,vfn-fn grn,suc-grny tex,bem sl algal,scat anhy
inc1;frintrxin POR,brn STN,even dull FLUOR,sl-fr strm-gd resid CUT

5750.00 5770.00 DOLO GRNSTN,sl cale ip,brn-oce dk brn,vfh-fn xln,suc-grny tex,s1 anhy,algal;fr
intrxln POR,pr-fr brn-dk brn STN,even dull yel-gld FLUOR,sl strm-gd resid CUT,fr ODOR & sl FO in
smp

5770.00 5780.00 DOLO GRNSTN,cale ip,brn-oce dk brn,bcm hon brn-more calc ip,vfh-fn grn,suc-grny
tex,sl algal,scat anhy incl;fr intrxin POR,brn STN,even dull FLUOR,s1-frstrm-gd resid CUT

5780.00 5800.00 DOLO GRNSTN,sl calc,pred hon brn-brn,vfh-mic xIn,suc-grny tex,poss sl foss ip;pr
intrxln-occ ppt vug POR,pr brn STN,sl decr dull yel-gld FLUOR,sl strm-gd resid CUT,sl decr ODOR &
FO in smp

5800.00 5820.00 DOLO GRNSTN grd to DOLO LS ip,hon brn-brn,vfn-fn x1n,grny-sue tex,scat anhy
incl,rr lt gr trans! CHT;fr-gd intrxln POR,pr brn STN,even dull yel FLUOR,even dull yel FLUOR,si strm-
diff CUT,iner ODOR & FO in
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DEPTH LITHOLOGY

5820.00 5840.00 DOLO GRNSTN grd to DOLO LS ip,hon brn-bm,vfn-fn xln,gmy-sue tex,scat anhy
incl,rr It gr transl CHT;fr-gd intrxln POR,pr-fr brn STN,even dull yel FLUOR,even dull yel FLUOR,s!
strm-diff CUT,gd ODOR & iner FO in smp

5840.00 5860.00 CALC DOLO & DOLO LS,1t hon bm-brn,oce dk brn,fn-vfn x1n,wl dev suc-gmy
tex,scat anhy incl,scat lt tn-crm LS,scat xln calc;fr-gd intrxln POR,fr bm-dk bm STN,even dull-mod yel-
gld FLUOR,sl-fr strm-diff bloom CUT,gd ODOR & fr FO in smp

5860.00 5880.00 CALC DOLO GRNSTN grd to DOLO LS ip,hon bm-bm,occ dk bm,vfn-fn xin,grny-

suc tex,scat anhy incl,scat xln calc,rr b1k carb incl;fr-gd intrxln POR,pr-fr brn STN,even dull yel
FLUOR,even dull yel FLUOR,sl strm-diff CUT,gd ODOR & abund FO in smp

5880.00 5900.00 CALC DOLO & DOLO LS,lt hon bm-bm,oce dk brn,fn-vfn xln,wl dev suc-grny
tex,scat anhy incl,scat It tn-crm LS,scat xin calc;fr-gd intrxln POR,fr brn-dk bm STN,even dull-mod yel-
gld FLUOR,sl-fr strm-diff bloom CUT,gd ODOR & abund FO in smp

5900.00 5920.00 CALC DOLO & DOLO LS aa,1t hon brn-brn,oce dk brn,fn-vfn xln,wl dev suc-grny
tex,s! algal-foss,scat anhy inc1,scat it tn-crm-gr LS,scat x1n cale;fr-gd intrx1nPOR,fr brn-dk bm STN,even
dull-mod yel-gld FLUOR,sl-fr strm-diff bloom CUT,gd ODOR & FO in smp

5920.00 5940.00 pred DOLO GRNSTN grd to DOLO LS ip,hon brn-brn,occ dk brn,vfn-fn xln,grny-suc
tex,algal/foss,scat anhy inc1,scatxln calc,rr blk carb incl;fr-gd intrxln POR,pr-fr brn STN,even mod yel
FLUOR,even dull yel FLUOR,sl strm-diff CUT,gd ODOR & abund FO in smp

5940.00 5960.00 DOLO & DOLO LS aa,1t hon brn-brn,oce dk brn,fn-vfn xln,wl dev suc-grny tex,scat
anhy incl,scat lt tn-crm LS,scat x1n cale;fr-gd intrxln POR,fr brn-dk bm STN,even dull-mod yel-gld
FLUOR,sl-fr strm-diff bloom CUT,gd ODOR & abund FO in smp

5960.00 5980.00 pred DOLO GRNSTN,scat Itgr DOLO LS,hon bm-brn,oce dk brn,vfn-fn xln,grny-suc
tex,algal/foss,scat anhy incl,scat xln calc,rr b1k carb incl;fr-gd intrxln POR,pr-fr bm STN,even mod yel
FLUOR,even dull yel FLUOR,sl strm-diff CUT,gd ODOR & abund FO in smp

5980.00 6000.00 DOLO & DOLO LS aa,lt hon brn-brn,oce dk brn,fn-vfn xln,wl dev suc-grny tex,sl
algal-foss,scat anhy inc1,scat it tn-crm-gr LS,scat x1n calc;fr-gd intrxln POR,fr brn-dk brn STN,even dull-
mod yel-gld FLUOR,s1-fr strm-diff bloom CUT,gd ODOR & FO in smp

6000.00 6020.00 pred DOLO GRNSTN,si DOLO LS aa,hon brn-brn,oce dk brn,vfn-fn x1n,grny-suc
tex,algal/foss,scat anhy incl,scat xln calc,rr blk carb incl;fr-gd intrxin-occ vug POR,fr brn STN,even mod
yel FLUOR,even dull yel FLUOR,fr strm-diff CUT,gd ODOR & abund FO in smp

6020.00 6040.00 pred DOLO GRNSTN,med brn-brn,oce dk brn,vfn-fn xln,grny-sue tex,algal/foss,scat
anhy incl,scat xln calc,rr blk carb incl;fr-gd intrxin-oce ppt vug POR,pr-fr brn STN,even mod yel
FLUOR,fr strm-diff CUT,gd ODOR & abund FO in
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6040.00 6060.00 DOLO GRNSTN aa,bcm more calc,med bm-brn,oce dk brn,fn-vfn xln,wl dev suc-gmy
tex,poss sI algal,foss(crin),scat anhy incl,scat xln cale;fr-gd intrxin POR,fr bm-dk brn STN,even dull-mod
yel-gld FLUOR,sl-fr strm-diff bloom CUT,gd ODOR & FO in smp

6060.00 6080.00 CALC DOLO aa,med brn-brn,oce dk brn,fn-vfn xln,wl dev suc-grny tex,scat anhy incl,scat xln
calc,sl algal,foss(crin);fr-gd intrxln POR,fr brn-dk brn STN,even mod yel-gld FLUOR,fr-gd strm-diff bloom
CUT,gd ODOR & abund FO in smp

6080.00 6100.00 CALC DOLO,med bm-brn,oce dk brn,fn-vfn xln,wl dev suc-gmy tex,scat anhy
incl,scat x1n calc,sl algal,foss(crin);fr-gd intrxln POR,fr bm-dk brn STN,even mod yel-gld FLUOR,fr-gd
strm-diff bloom CUT,gd ODOR & abund FO in smp

6100.00 6120.00 CALC DOLO grd to DOLO LS,med brn-brn,oce dk brn,occ tn,fn-vfn xln,suc-grny
tex,scat anhy inc1,scatx1n calc,s1 algal,sl foss(crin);fr-gd intrxln POR,fr brn-dk brn STN,even mod yel-gld
FLUOR,fr-gd strm-diff bloom CUT,gd ODOR & abund FO in smp

6120.00 6140.00 CALC DOLO grd to DOLO LS aa,med brn-brn,occ tn-dk brn,fn-vfn xin,suc-gmy
tex,scat anhy incl,scat xln calc,s1 algal,sl foss(crin);fr-gd intrxln POR,fr brn-dk brn STN,even mod yel-gld
FLUOR,fr-gd strm-diff bloom CUT,gd ODOR & abund FO in smp

6140.00 6160.00 pred DOLO GRNSTN,med brn-brn,oce dk brn,vfn-fn xln,grny-suc tex,sl algal/foss,scat
anhy incl,scat xln calc,rr blk carb incl;fr-gd intrxin POR,pr-fr brn STN,even mod yel FLUOR,fr strm-diff
CUT,gd ODOR & abund FO in smp

6160.00 6180.00 DOLO GRNSTN aa,med brn-brn,oce dk brn,fn-vfn x1n,wl dev suc-grny tex,poss s1
algal&foss,scat anhy incl,scat xln cale;fr-gd intrx1n POR,fr brn-dk brn STN,even dull-mod yel-gld
FLUOR,s1-fr strm-diff bloom CUT,gd ODOR & FO in smp

6180.00 6200.00 DOLO GRNSTN,med brn-brn,oce dk brn,vfh-fn x1n,grny-sue tex,sl algal/foss,scat
anhy inc1,scatxln calc,rr blk carb incl;fr-gd intrxlnPOR,pr-fr bra STN,even mod yel FLUOR,fr strm-diff
CUT,gd ODOR & abund FO in smp

6200.00 6220.00 CALC DOLO,med brn-brn,occ dk brn,fh-vfn xln,wl dev suc-grny tex,scat anhy
incl,scat xln calc,sl algal,sl foss;fr intrx1nPOR,fr brn-dk brn STN,even mod yel-gld FLUOR,fr-gd strm-
diff bloom CUT,fr ODOR & decr FO in smp

6220.00 6240.00 DOLO GRNSTN,med brn-brn,oce dk brn,vfh-fn xln,grny-sue tex,s! algal/foss,scat
anhy inc1,scatxln calc,rr blk carb incl;fr-gd intrxln POR,pr-fr brn STN,even mod yel FLUOR,fr strm-diff
CUT,gd ODOR & fr FO in smp

6240.00 6260.00 DOL m-ltbrn,oce dkbrn,gran-suc-micsuc,occvfxl-micxl,pred v sl calc DOL
GRNST/oce lmy strk & grdg to LS GRNST,tr LS crm-tan,crpx1,prob CRIN fos incl,v rr trnsl-c1rCALC
xl incl,fr-mod g intxl POR,g even mod bri yel FLOR,g brn/oce dkbrn STN,g mod fast stmg mlky
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6260.00 6280.00 LS It-mbrn,occ brn,tr tan,gran-vfxl-micxi,oce micsuc-suc,v sl dol GRNST/scat m-
dkbrn calc DOL GRNST/tr scat Itgy slty-sl sil DOL prtgs,tr trnsl-cIr-wh CHT,s! chky/tr POR fl,fr-g intxl
POR,FLOR-STN-CUT AA

6280.00 6290.00 DOL lt-mbrn,oce Itgy,vfxl-gran,micsuc-suc,oce crpx1,pred calc-Imy GRNST grdg to
dol LS,intbd in LS AA,fr-g intxl POR/tr chky POR fl,fr mod bri yel FLOR,fr-g Itbrn/tr brn STN,CUT AA

6290.00 6310.00 DOL It-mbrn,oce dk brn,tr Itgy,gran-vfxl-micsuc,occ micxl-suc-crpx1,GRNST/tr dol
LS prtgs,sl chky/tr POR fl,tr scat dns sil & tmsl-clr-wh CHT frag,rr CRIN,POR-FLOR-STN AA,fr-g
slow-mod fast stmg CUT,w/tr LS AA

6310.00 6330.00 LS lt-mbrn,oce bm,tr tan,gran-vfxl-micsuc,oce si suc,pred dol LS GRNST,occ sl slty-
arg ip,fr-g intxl POR,g even dull-mod bri yel FLOR,STN-CUT AA,wlscat DOL GRNST AA,tr CHT
AA,sI chkyltr POR fl,fr-g intxl POR,FLOR-STN-CUT AA

6330 6360.00 DOL lt-mbrn,oce dk brn,tr Itgy,gran-vfxl-micsuc,occ micxl-suc-crpx1,s1 calc GRNST/tr
dol LS prtgs,sl chkyltr POR fl,tr scat dns sil & tmsl-clr-wh CHT frag,s1 iner CRIN fos,v sl agal,fr-g intx1
POR,FLOR-STN AA,fr-g slow-mod fast stmg/tr mlky CUT

6360.00 6370.00 LS lt-mbm,oce bm,tr tan,gran-vfxl-micsuc,occ sl suc,pred dol LS GRNST,occ sl slty-
arg ip,tr CHT AA,fr-g intxl POR,g even dull-mod bri yel FLOR,STN-CUT AA,intbd in DOL AA

6370.00 6400.00 DOL m-dk brn,oce ltbrn,tr Itgy,vfx1-crpx1,sl micxl-micsuc-gran,calc-lmy DOL
GRNST,intbd/dol GRNST LS & thn pity chky prtgs/tr POR fl,tr CHT AA,rr CRIN,fr-g intx1 POR,fr
dull/tr mod bri yel FLOR,STN AA,fr-g slow-mod fast stmg mlky CUT

6400.00 6420.00 LS m-Itbrn,oce tan-crm,dkbrn,gran-micsuc-vfx1,occ sue,pred s1 dol LS GRNST
intbd/calc-Imy DOL GRNST & Itgy sil-arg dol prtgs,sl chky/tr intxl POR,tr CRIN fos,rr wh-trnst CHT,fr
intxl POR,g even dull-mod bri yel FLOR,fr-g brn/tr dkbrn STN,g mod fast-slow mlky dif CUT

6420.00 6440.00 DOL AA,vfx1-crpxl-gran,micxl-sl micsuc,DOL GRNST si calc-Imy ip,oce sil-arg,tr
intbd dol GRNST LS AA,tr CHT AA,rr CRIN,fr intxl POR,g even dull-sl mod bri yel FLOR,STN AA,fr
slow dif/v fnt res ring CUT

6440.00 6470.00 LS It-mbrn,occ tan-crm,rr dkbrn,gran-micsuc-vfxl,occ sue,s1 dol LS GRNST
intbd/DOL GRNST AA & Itgy sil-arg dol prtgs,v si chky,tr CRIN fos,s1 iner CHT AA,rr thn p1ty Itgy
mot-arg frag,fr intx1POR,FLOR-STN AA,g slow stmg mlky CUT

6470.00 6490.00 DOL AA,vfxl-crpx1-gran,micx1-s1 micsuc,DOL GRNST sl calc-Imy ip,oce sil-arg,tr
intbd dol GRNST LS AA,iner thn m-Itgy mot arg frag,tr CHT AA,rr CRIN,fr intxl POR,fr-g seat dull yel
FLOR,fr-g ltbrn/tr brn STN,fr slow dif/v fnt res ring & rr slow stmg
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6490.00 6510.00 DOLO,med brn-brn,vfn xln,mic suc-grny tex,s! anhy (cvgs?, DOLO grd to DOLO LS
ip,off wht-It gr-tn,mic-crypxln,dens-cky to grny tex,sI foss (crin);pr-fr intrxln-ppt vug POR in brn
DOLO,dk brn STN,dull FLUOR,s! strm-diff CUT,no POR in It gr-tn DOLO LS

6510.00 6530.00 DOLO,med brn-brn,sub suc aa w shows aa + iner DOLO grd to DOLO LS,off wht-It
gr,mottled,abund flky bit gouge,mic-crypxln,dens chky to slty tex,sl argil; no vis POR,STN or CUT in wht-
It gr mat, scat blk shl"

6530.00 6550.00 fine grnd smp,abund It gr,mottled,chky/rthy DOLO,micxln,p1ty (bit gouge),argil
ip,anhydritic + DOLO,lt brn-tn,vfn xln,suc/grny tex,com loose dolo grns;infer fr intrxln POR ip, no vis
STN,spty dull yel FLUOR,fr stm CUT(from oil cont in smp)

6550.00 6570.00 abund DOLO,lt gr,mottled,chky/rthy,micxln,p1ty (bit gouge),argil ip,anhydritic +

DOLO,It brn-tn,vfn xin,suelgrny tex,com loose dolo grns;infer fr intrxln POR ip, no vis STN,spty dull yel
FLUOR,fr stm CUT(from oil cont in smp)

6570.00 6590.00 DOLO GRNSTN aa,tn-brn,vfn xln,suc/grny tex,poss sl foss ip + abund DOLO,lt
gr,sn,argil,plty (bit gouge),anhydritic;grnstn w pr-fr intrxln POR(prob anhy filled),pr STN,dull yel
FLUOR,sl strm-diff CUT

6590.00 6600.00 LS grd to DOLO LS,crm-tn-1tbrn,mic-crypxln,pred dens xln mtrx-sl chky ip,poss s1 foss
ip + DOLO,tn-brn-gr aa,grny to chky,argil ip aa:pr intrxin POR,spty brn STN,spty dull yel FLUOR,sl
strm-diff CUT(smps oil contaminated from system)

6600.00 6620.00 incr LS grd to DOLO LS,crm-tn-It brn,mic-crypxln,pred dens x1n mtrx-sl chky ip,poss sl
foss ip + decr DOLO,tn-brn-gr aa,grny to chky,argil ip aa:pr intrxln POR,spty brn STN,spty dull yel
FLUOR,sl strm-diff CUT aa

6620.00 6640.00 iner DOLO,tn-brn,vfn xln,suc/grny tex,s! anhy,DOLO LS,off wht-crm-oce tn,mic-oce
crypxln,dens-chky/sl grny tex ip,anhy;pr intrx1n POR,prob anhy filled,pr spty brn STN,spty dull yel-gld
FLUOR,sI strm-diff CUT

6640.00 6662.00 DOLO,tn-brn aa,vfn xln,suc/grny tex,s! anhy + DOLO LS,off wht-crm-occ tn,mic-oce
crypxln,dens-chky/s1 grny tex ip,anhy;pr intrxln POR,prob anhy filled,pr spty brn STN,spty dull yel-gld
FLUOR,sl strm-diff
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FORMATION TOPS

OPERATOR: MOBIL
WELL NAME: RATHERFORD UNIT #17-21 NW I-C/1-D HORIZONTAL LATERAL LEG #1

FORMATION NAME SAMPLE SAMPLE DATUM
MEASURED TRUE VERTICAL KB:4751'

DEPTH DEPTH
UPPER ISMAY 5359' 5358' -607'

LOWER ISMAY 5430' 5425' -674'

GOTHIC SHALE 5520' 5494' -743'

DESERTCREEK 5545' 5508' -756'

DC 1-A ZONE 5549' 5511' -760'

DC 1-B ZONE 5603' 5537' -786'

DC l-C ZONE 5658' 5553' -802'

TOP DC 1-C ZONE 6200' 555T -806'

@716' VS
BASE DC 1-C ZONE 6440' 5564' -813'

@954' VS
TOP DC 1-C ZONE 6648' 5559' -808'

@1162'
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GEOLOGICAL SUMMARY

AND

ZONES OF INTEREST

The Mobil Exploration and Production U.S., Inc., Ratherford Unit #17-21 Northwest
Horizontal Lateral Leg #1 was a re-entry of the Mobil Ratherford Unit #17-21 located in Section 17,
T41S, R24E, and was sidetracked in a northwesterly direction from a 5340' measured depth, 5339.79'
true vertical depth, on April 13, 1998. The lateral reached a measured depth of 6662', true vertical
depth of 5558.87' at total depth, with a horizontal displacement of 1176.33' and true vertical plane
318.2 degrees on April 17, 1998 in the upper Desert Creek 1-C porosity zone. During the initial
preparation of the wellbore, due to bad casing, difficulty was experienced setting the oriented packer.
The packer was finally set at 5349' instead of 5456' as originally planned. This necessitated setting
the whipstock for lateral #1 about 100 feet higher than called for in the drilling plan, resulting in a
curve radius of 217 feet.

The curve section of the hole was drilled with no problems from a measured depth of 5340' to
5654'. The curve was landed at a true vertical depth of 5556.3', in the 1-C porosity zone of the
Desert Creek on April 5, 1998. Because the lateral was started higher than anticipated, the curve
section of the hole penetrated the lower portion of the Paradox lime and the Paradox Shale before
encountering the typical section of Upper Ismay, Lower Ismay, Gothic Shale and Desert Creek.

Objectives of the Ratherford Unit #17-21 leg #1 horizontal lateral were to penetrate and drill
the 1-C porosity horizon and to transition down into the 1-D horizon of the Desert Creek member of
the Paradox Formation toward the end of the lateral as it approached the RU #8-14 target well.
Additional objectives were to identify and define the lithology and evaluate the porosity and effective
permeability of the 1-C and 1-D benches of the Desert Creek. These objectives were accomplished in
the 1-C zone with a considerable section of very consistent lithology with good shows being
penetrated. After completing the curve section of the lateral, the lateral section required intermittent
sliding to maintain vertical and horizontal plane direction. The well path essentially followed the
proposed target line until the 1-C zone thinned out. Both the top and bottom of the zone were
encountered near the end of the lateral which was TD'd at the top of the 1-C zone. The lateral section
of the hole was terminated 317 feet prematurely due to decreased zone thickness and anhydrite
porosity plugging in the 1-C zone without penetrating the l-D porosity zone.

The lowermost portion of the Paradox Limestone was penetrated when drilling the first twelve
feet of the curve section. The lithology was a limestone, light brown to light gray brown to cream,
microcrystalline to cryptocrystalline to occasionally very fine crystalline, earthy and slightly
argillaceous with a slightly chalky texture. The limestone was slightly anhydritic with a trace of tan
translucentchert. The zone exhibited very poor to no intercrystalline porosity, no visible staining or
cut, but did show scattered bright yellow fluorescence which was most likely pipe dope contamination.
The Paradox Shale marker between the Paradox Lime above and the Upper Ismay below was
represented by brown to gray siltstone which was soft and calcareous in nature plus scattered black
shale, sub tabular, slightly firm with a brown
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The top of the Upper Ismay was encountered at a measured depth of 5359', true vertical depth
of 5359'. The upper 21 feet from 5359' to 5380' measured depth was characterized by interbedded
limestone and argillaceous timestonegrading to siltstone in part. The limestone was tan to cream to
brown, cryptocrystalline, dense and slightly dolomitic with rare crystalline calcite. The argillaceous
timestonewas gray to dark gray in color, fine crystalline with an earthy to grainy texture grading to a
calcareous siltstone in part. This interval had very poor earthy to no visible intercrystalline porosity,
no stain and displayed no fluorescence or cuts. The remainder of the Upper Ismay from 5380' to the
Hovenweep marker at 5426' measured depth (5379'-542l' TVD) displayed a fairly consistent
lithology, being limestone, cream to tan to brown, microcrystalline to cryptocrystalline, with a
predominately dense to chalky texture in part, scattered fossils and abundant light tan translucent
chert. This interval had poorly developed intercrystalline porosity in part with no visible staining and
no fluorescence or cuts. The Hovenweep marker between the Upper and Lower Ismay members was
represented by a thin interval of black shale which was sub tabular, moderately firm, slightly
calcareous with a brown to gray streak.

The top of the Lower Ismay was picked at 5430' measured depth, 5425' true vertical depth, at
the base of the thin Hovenweep shale marker. This pick was based on sample identification and an
increase in penetration rate. The upper 40 feet of the Lower Ismay from 5425' to 5465' measured
depth was predominately limestone, white to cream to tan in color, very fine crystalline to
microcrystalline with a sub sucrosic to grainy texture grading to a dense tight matrix in part. The
zone was fossiliferous in part with scattered crystalline calcite; rare tan chert fragments and was
slightly argillaceous in part. Thin interbeds of gray to dark gray very argillaceous fossiliferous
limestone and interbedded calcareous siltstones were also present through this interval. Minor light
brown staining was noted in occasionally fair developed intercrystalline porosity with spotty moderate
yellow fluorescence and an associated slow streaming to fair diffused cut. A thin 10 to 15 foot
interval from 5465' measured depth to 5481' measured depth showed an increase in dark brown to
occasional tan chert in a light gray brown to tan, microcrystalline to cryptocrystalline limestone. A
fairly consistent lithology was noted through the lower portion of the Lower Ismay from 5481' to the
top of the Gothic at 5520' measured depth. This portion of the section was predominately varicolored
limestone, being light brown to brown to tan to cream and occasionally off white to white. The texture
was mainly microcrystalline to cryptocrystalline, slightly silty to chalky in part with scattered platy
anhydrite partings and was slightly siliceous in part with scattered light colored translucent chert. A
trace of very fine quartz inclusions grading to very thin calcareous sandstones was logged near the
base of the section. Minor fracture to pin point vuggy porosity was noted in part, but no visible
staining was noted. Minor scattered bright yellow fluorescence and very slow diffused cuts were
associated with the porous areas.

The Gothic Shale was penetrated at a measured depth of 5520', 5494' true vertical depth, and
was the typical lithology; predominantly dark brown to black to dark gray black shale, carbonaceous,
silty, soft to slightly firm, subblocky to slightly tabular, calcareous to slightly dolomitic and slightly
micaceous, with scattered micro pyrite. The top of the Gothic was appeared to be somewhat
gradational from the thin interbedded argillaceous limestones and calcareous siltstones at the base of
the Lower Ismay to the dolomitic to calcareous carbonaceous shale. The top of the Gothic was picked
predominantly by an increase in penetration rate and an abrupt increase in the percentage of shale in
the samples.

The top of the Desert Creek member of the Paradox was marked by a thin transition zone
facies between the overlying Gothic Shale and the underlying 1-A porosity zone. This thin interval in
this lateral was the typical transition zone lithology, being thin inter-beds of light gray limestone,very
fine crystalline to microcrystalline and argillaceous with a grainy to silty texture and tan to brown
limestone, microcrystalline to cryptocrystalline with a dense matrix. This zone displayed only poorly
developed intercrystalline porosity with no visible staining, spotty dull to moderate yellow
fluorescence and only slight residual ring
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The top of theDesert Creek 1-A porosity zone was encountered at a measured depth of 5549',
true vertical depth of 551l', essentially flat with the top on the vertical well log. The top was noted by
a significant increase in the penetration rate and a change into the typical oolitic limestone grainstone
displaying oomoldic porosity development. The limestone was tan to brown in color, very fine
crystalline to microcrystalline, oolitic and slightly anhydritic with fair to good oomoldic and
intercrystalline porosity development, fair brown stain, moderate yellow gold fluorescence and fair
streaming to diffused cuts. Thin interbeds of limestone packstones were present though the 1-A
porosity zone and were cream to tan in color, microcrystalline with a dense tight to slightly chalky
texture. The packstones displayed only minor shows at best. The l-A porosity zone was about 15
feet thick in this lateral and appeared to become somewhat less porous with depth. This corresponds
with 16 foot thick porosity seen on the gamma neutron log.

A tight limestone packstone was penetrated from the base of the 1-A porosity zone at 5578'
measured depth (5526' TVD) to the top of the 1-B horizon at 5603' measured depth. This interval
was characterized by a tight limestone packstone, cream to tan in color, microcrystalline to
cryptocrystalline with a dense to slightly chalky micritic matrix and was slightly anhydritic. No
fossils or chert were observed in this section. Only poor spotty intercrystalline porosity development
was noted in this packstone interval with spotty dark brown to black stain, spotty dull yellow gold
fluorescence and slow streaming to residual ring cuts.

The 1-B porosity horizon was penetrated from a measured depth of 5549' down to about
5620'. This corresponds to a true vertical depth of 5537' to 5544'. The top of the porosity was
within 2 feet of the top shown on the well log for the vertical well. The porosity development on the
vertical well log also appears to be about 7 feet thick. The best porosity was only about 3 feet thick
from a TVD of 5537' to 5540'. The lithology of the 1-B porosity zone was a Iimestone grainstone,
tan to light brown, very fine crystalline to microcrystalline with a sub sucrosic to grainy texture,
oolitic and slight anhydritic with fair interoolitic to intercrystalline porosity. Scattered reduced
oomoldic porosity was also observed and shows were fair to good with even light brown to brown
stain, even dull to moderate yellow fold fluorescenceand fair to good streaming to bloom cuts.

The interval between the base of the 1-B porosity to the top of the 1-C porosity zone was a
limestone packstone grading to a dolomitic limestone just above the 1-C horizon, cream to tan to
brown and occasionally dark brown in color, microcrystalline with a microsucrosic texture in part and
was slightly argillaceous, slightly fossiliferous and occasionally anhydritic with scattered crystalline
calcite. Porosity development through this interval was generally poor intercrystalline with no visible
staining, scattered dull yellow fluorescence and very slight streaming to residual cuts in part.

The 1-C objective horizon was penetrated at a measured depth of 5658', true vertical depth of
5553', essentially flat to the top shown on the gamma-neutron log for the vertical well. The lithology
of the 1-C when first penetrated was primarily a dolomite grainstone, light to medium honey brown in
color, very fine crystalline to fine crystalline with a sucrosic to grainy texture. The uppermost portion
of the interval was characterized by scattered tan chert and scattered crystalline calcite and was
slightly anhydritic in part. The curve portion of the hole was landed at a measured depth of 5694',
true vertical depth of 5556', essentially right on the target depth and 3 feet (vertically) into the 1-C
porosity.

From the beginning of the lateral section to a measured depth of 6440' the lithology of the
zone remained quite consistent with only minor variations in the dolomitellimestone ratios. The
lithology was primarily a dolomite grainstone grading occasionally to a dolomitic limestone, medium
brown to brown, fine crystalline to very fine crystalline with a sucrosic to grainy texture. Scattered
anhydrite inclusions, scattered crystalline calcite and rare black carbonaceous inclusions were noted in
places. Scattered fossils including crinoids and possibly bryozoans, plus scattered algal material and
scattered clear to white chert fragments were also noted within the 1-C horizon. Porosity was
generally fair to good, being primarily intercrystalline with scattered pinpoint vuggy
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Shows within this zone started out fair with poor to fair brown to dark brown stain, even dull yellow
fluorescence and a slow to fair streaming cut with a good residual ring cut. As the horizon was
penetrated farther away from the original well bore, shows improved to fair to good with fair to good
brown staining, even moderate yellow gold fluorescence and fair to good streaming to diffused bloom
cuts.

From where the 1-C zone was first penetrated, background gas readings stayed in the range of
about 500 to 600 units with a large component of Cl. Beginning at a measured depth of 5850' and
remaining through the remainder of the lateral, background gas reading increased significantly.
Readings went almost instantaneously from the 500-600 unit range to the 4000 to 5000 unit range
even after going through the gas buster with a higher component of C2-C4 gasses. The remainder of
the lateral was drilled with a 10 to 30 foot flare and the well made a considerable amount of clean,
light gassy oil while drilling. This depth of 5850' is interpreted to represent the extent of the flushed
zone from the #17-21 vertical well and corresponds to a horizontal displacement distance of 360 feet.

The upper limit of the porosity horizon was encountered at a measured depth of 6200', true
vertical depth of 5557' and a horizontal displacement of 716'. This upper limit was defined by an
increase in the limestone constituent of the samples with the limestone being similar to the tight
limestone packstones seen above the 1-C horizon while drilling the curve section of the hole. The well
path was turned down at this point so as to stay in the porosity development. The combination of a
down slide and a "bounce" off the top of the porosity resulted in the wellbore taking a decided
downward trend with an angle as low as 86.7 degrees being recorded at a measured depth of 6400
feet. The base of the l-C porosity horizon was encountered at a measured depth of 6440', true
vertical depth of 5564' with the well path still oriented in a downward direction indicating the 1-C
porosity to be only about 7 feet thick. The lithology of the zone through this interval became slightly
more limy but still displayed fair intercrystalline porosity developmentwith fair to good even brown to
dark brown staining, even dull to moderate yellow fluorescence, but displayed only slow to moderately
fast streaming and a milky diffused cut.

After penetrating the base of the 1-C porosity, the wellpath was oriented upward to attempt to
re-acquire the porosity. The interval from 6440' through 6588' measured depth reached a maximum
true vertical depth of 5565 feet before coming back up to a true vertical depth of 5562' at 6588'. The
lithology of this interval displayed about 50% sucrosic dolomite grainstone, tan to light brown to
brown, very fine crystalline to microcrystalline with a grainy to microsucrosic texture and fair to poor
intercrystalline porosity. Also through this interval was a dolomitic limestone grading to dolomite, off
white to light gray and mottled in nature, microcrystalline to cryptocrystalline and quite anhydritic
with a chalky to earthy texture and a platy nature due to bit gouge. Scattered fossils, including
crinoids were still present as well as dark gray to black carbonaceous flakes. It appeared the porosity
development in the dolomitic grainstone was most likely filled with the light gray anhydritic dolomites.
Shows appeared to be spotty at best, but show analysis was difficult due to the abundant oil in the
drilling fluids system (from the oil produced while the lateral was being drilled).

With the well path oriented in an upward direction, the 1-C porosity horizon was once more
encountered from a measured depth of 6588' to 6650', corresponding to a true vertical depth of 5562'
to 5559. The porosity interval was determined primarily from and increase in penetration rate as the
lithology appeared to be limestone grading to dolomitic limestone, cream to tan to light brown,
microcrystalline to cryptocrystalline with a predominately tight crystalline matrix and inter-bedded
dolomite grainstone, tan to brown to gray, grainy to chalky in nature, slightly argillaceous and slightly
fossiliferous with common to abundant light gray anhydritic dolomite porosity fill. Porosity was
interpreted to be spotty poor intercrystalline in nature with spotty brown stain, spotty dull yellow
fluorescence and slow streaming to fair residual ring
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In conclusion, it appears the l-C porosity horizon thinned abruptly and effectively pinched out
toward the end of the lateral with the porosity becoming filled with the light gray anhydritic dolomite
facies. After discussion with the Mobil geology department, the lateral was terminated early within
the l-C porosity zone without attempting to transition down into the 1-D horizon. This lateral,
however, did open up a considerable amount of effective porosity and permeability to the we1Ibore
within the 1-C porosity horizon from where it was first penetrated at 5858' to a measured depth of
6440'. The interval from 5650' measured depth to 6440' was interpreted to be essentially a virgin
reservoir environment and should contribute substantial production potential for this
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WELL SUMMARY 

OPERATOR: MOBIL EXPLORATION & PRODUCTION U.S. INC. 

NAME: RATHERFORD UNIT #17-21 SE HORIZONTAL LATERAL 
LEG #2 IN THE DESERT CREEK I-B POROSITY BENCH 

LOCATION: SECTION 17, T41S, R24E 

COUNTY/STATE: SAN JUAN, UTAH 
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SPUD DATE: 4118/98 
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DRILLING ENGINEER: BENNY BRIGGS / SIMON BARRERA 

WELLSITE GEOLOGY: JASON BLAKE / MARVIN ROANHORSE / DAVE MEADE 

MUDLOGGING 
ENGINEERS: JASON BLAKE / MARVIN ROANHORSE / DAVE MEADE 

CONTRACTOR: 
TOOLPUSHER: 

HOLE SIZE: 

CASING RECORD: 

DRILLING MUD: 
ENGINEER: 
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DRILLING CO: 

ELECTICAL LOGGING: 

TOTAL DEPTH: 

STATUS: 

BIG "A" RIG 25 
J. DEES 

4 %" 

SIDETRACK IN WINDOW AT 5324' MEASURED DEPTH 

M-I DRILLING FLUIDS 
DANNE BEASON 
FRESH WATER & BRINE WATER W/POLYMER SWEEPS 

SPERRY-SUN 

NA 

6576' MEASURED DEPTH; TRUE VERTICAL DEPTH-5555.5' 

TOH & LAY DOWN TOOLS - PREPARE WELL FOR LEG #3 
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WELL SUMMARY

OPERATOR: MOBIL EXPLORATION & PRODUCTION U.S. INC.

NAME: RATHERFORD UNIT #17-21 SE HORIZONTAL LATERAL
LEG #2 IN THE DESERT CREEK 1-B POROSITY BENCH

LOCATION: SECTION 17, T41S, R24E

COUNTY/STATE: SAN JUAN, UTAH

ELEVATION: KB:4751' GL:4739'

SPUD DATE: 4/18/98

COMPLETION DATE: 4/23/98

DRILLING ENGINEER: BENNY BRIGGS / SIMON BARRERA

WELLSITE GEOLOGY: JASON BLAKE / MARVIN ROANHORSE / DAVE MEADE

MUDLOGGING
ENGINEERS: JASON BLAKE / MARVIN ROANHORSE / DAVE MEADE

CONTRACTOR: BIG "A" RIG 25
TOOLPUSHER: J. DEES

HOLE SIZE: 4 ¾"

CASING RECORD: SIDETRACK IN WINDOW AT 5324' MEASURED DEPTH

DRILLING MUD: M-I DRILLING FLUIDS
ENGINEER: DANNE BEASON
MUD TYPE: FRESH WATER & BRINE WATER W/ POLYMER SWEEPS

DIRECTIONAL SPERRY-SUN
DRILLING CO:

ELECTICAL LOGGING: NA

TOTAL DEPTH: 6576' MEASURED DEPTH; TRUE VERTICAL DEPTH-5555.5'

STATUS: TOH & LAY DOWN TOOLS -- PREPARE WELL FOR LEG

donstaley
Highlight
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DRILLING CHRONOLOGY
RATHERFORD UNIT #17-21

1-B SE HORIZONTAL LATERAL LEG #2

DATE DEPTH DAILY ACTIVITY
4/18/98 5324' 7' Pick up whipstock #2 and orient. Kill well with brine. TIH with

whipstock and starter mill and set whipstock. Shear off, swivel up, fill
pipe and cire out. Mill with starter mill 5324'-5326'. Displace hole
with brine and TOH. Lay down starter mill, pick up window mill
assembly and TIH. Swivel up, break cire and mill window 5326'-
5331'. Cire sweep and displacewith brine. TOH and lay down mill
assembly. Pick up dir motor assembly, test and TIH.

4/19/98 5331' 170' Finish TIH with motor assembly. Swivelup, break cire to clean hole.
Rig up and run gyro. Time drill @lmin/inch5331-5334. Time drill 2
inch/min5334'-5336'. Dir drlg and surveys with gyro, 5336'-5359'.
Pull and rig down gyro. Dir drlg and surveys 5359'-5501'.

4/20/98 5501' 136' Dir drlg & surveys 5501'-5637'. Spot brine. TOOH. Change out bit,
BHA, & test. TIH

4/21/98 563T 385' TIH. Swivel up, break cire. Dir drlg & surveys

4/22/98 6022' 326' Dir drlg & surveys

4/23/98 6348' 228' Dir drlg & surveys to 6576', Pump 10 bbI sweep & cir out spis, TOH &
laydown lateralassembly, P.U. retrieving hook & TIH, P.U. & strap 24
jts AOH, TIH, Latch & pull old whipstock, Cir btms up & displacewith
brine

4/24/98 6576' Displace hole w/brine, TOH, Lay down old
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DAILY ACTIVITY

Operator: MOBIL
Well Name: RATHERFORD UNIT #17-21 SE 1-B HORIZONTAL LATERAL LEG #2

DATE DEPTH DAILY DATE DEPTH DAILY
4/18/98 5324' 7'
4/19/98 5331' 170'
4/20/98 5501' 136'
4/21/98 5637' 385'
4/22/98 6022' 326'
4/23/98 6348' 228'

TD 6576'

BIT RECORD

OPERATOR: MOBIL
WELL NAME: RATHERFORD UNIT #17-21 SE 1-B HORIZONTAL LATERAL LEG #2

RUN SIZE MAKE TYPE INIOUT FTG HRS FT/HR

1 4 ¾" STC MF-3P 5331'/ 306' 35.5 8.62
Bit #3 5637'
2(RR) 4 ¾" STC MF-3P 563TI 939' 62 15.2
Bit #4 6576' (122 TOT.)

MUD REPORT

OPERATOR: MOBIL
WELL NAME: RATHERFORD UNIT #17-21 SE 1-B HORIZONTAL LATERAL LEG #2

DATE DEPI'H WT VIS PLS YLD GEL PH WL CK CHL CA SD OIL WTR

4/18/98 5333' 8.9 26 1 - 0/0 10.0 NC NC 54.8K 5960 - 4% 96%
4/19/98 5410' 8.8 26 1 - 0/O 10.5 NC NC 50.2K 5200 - 4% 96%

4/20/98 5552' 8.9 26 1 - 0/0 10.5 NC NC 55K 5680 - 2% 98%
4/21/98 5693' 8.8 27 2 1 0/0 11.0 NC NC 74K 4680 - 8% 92%
4/22/98 6139' 8.7 27 2 1 0/0 11.0 NC NC 70K 4400 - 8% 92%
4/23/98 6474' 8.6 27 2 1 O/O 11.0 NC NC 63K 4400 - 5%
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SPERRY-SUN DRILLINGSERVICES
SURVEY DATA

Customer ... : Mobil (Utah)
Platform ... : RATHERFOEDUNIT
Slot/Well .. : BA2 5/17-21, 2A1

MEASURED ANGLE DIRECTION TVD NORTHINGS EASTINGS VERTICAL DOG
DEPTH DEG DEG FEET FEET SECTION LEG

5300 0.19 151.63 5299.8 15.6 S 27.8 E 30.2 0
5324 0.15 286.98 5323.8 15.63 S 27.79 E 30.21 1.31
5331 3 138 5330.8 15.76 S 27.9 E 30.38 44.71
5351 8.7 141.6 5350.68 17.34 S 29.2 E 32.42 28.55
5371 15.2 142.3 5370.24 20.6 S 31.74 E 36.55 32.51

5391 22.6 142.6 5389.15 25.73 S 35.68 E 43 37
5411 29.9 144.4 5407.07 32.85 S 40.93 E 51.8 36.71
5431 34.3 146.6 5424.01 41.61 S 46.93 E 62.33 22.76
5451 39.2 147.2 5440.03 51.64 S 53.46 E 74.15 24.57
5471 45.4 146 5454.82 62.86 S 60.88 E 87.45 31.26

5491 48.1 146.3 5468.52 74.96 S 68.99 E 101.87 13.54
5511 52.3 145.2 5481.32 87.66 S 77.64 E 117.09 21.42
5531 56.6 143.7 5492.95 100.89 S 87.1 E 133.26 22.35
5551 59.7 142.8 5503.5 114.5 S 97.27 E 150.17 15.96
5571 64.1 143.5 5512.92 128.61 S 107.84 E 167.74 22.22

5591 68.9 143.7 5520.89 143.37 S 118.72 E 185.99 24.02
5611 72.5 146.6 5527.5 158.86 S 129.5 E 204.71 22.61
5631 76.5 143.9 5532.85 174.69 S 140.49 E 223.82 23.86
5651 81.2 143.9 5536.71 190.54 S 152.05 E 243.34 23.5
5686 90 143.9 5539.4 218.71 S 172.59 E 278.01 25.14

5728 91 142.1 5539.03 252.25 S 197.86 E 319.85 4.9
5759 88.4 139.8 5539.19 276.32 S 217.39 E 350.8 11
5790 88.7 137.9 5539.97 299.65 S 237.78 E 381.79 6.2
5822 88.9 136.5 5540.65 323.12 S 259.52 E 413.78 4.42
5854 91.3 137.2 5540.59 346.47 S 281.4 E 445.77 7.81

5886 88.9 135.8 5540.53 369.68 S 303.42 E 477.76 8.68
5918 88.9 132.1 5541.15 391.88 S 326.45 E 509.66 11.56
5949 92.9 133.1 5540.66 412.86 S 349.27 E 540.52 13.3
5981 91.1 132.4 5539.54 434.56 S 372.75 E 572.36 6.03
6013 89.1 133.1 5539.49 456.28 S 396.25 E 604.22 6.62

6044 88.2 134 5540.22 477.64 S 418.71 E 635.12 4.11
6076 86.9 134.4 5541.59 499.92 S 441.63 E 667.02 4.25
6107 87 133.8 5543.24 521.47 S 463.86 E 697.91 1.96
6139 87.2 134.9 5544.86 543.81 S 486.71 E 729.8
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6171 86.6 137 5546.59 566.77 S 508.93 E 761.73 6.82
MEASURED ANGLE DIRECTION TVD NORTHINGS EASTINGS VERTICAL DOG

DEPTH DEG DEG FEET FEET SECTION LEG

6202 86.7 137.9 5548.4 589.57 S 529.85 E 792.68 2.92
6234 89.7 138.6 5549.4 613.43 S 551.15 E 824.66 9.63
6265 90.5 139.8 5549.35 636.89 S 571.4 E 855.65 4.65

6297 87.2 139.6 5549.99 661.29 S 592.09 E 887.62 10.33
6329 85.8 140.3 5551.94 685.74 S 612.65 E 919.54 4.89
6361 85.3 140.5 5554.43 710.32 S 632.98 E 951.42 1.68
6393 87.1 139.8 5556.55 734.83 S 653.44 E 983.33 6.03
6424 89.8 139.6 5557.39 758.47 S 673.48 E 1014.3 8.73

6455 89.7 139.8 5557.52 782.11 S 693.53 E 1045.28 0.72
6486 89.6 140.3 5557.71 805.87 S 713.44 E 1076.26 1.64
6518 90.3 141.2 5557.74 830.65 S 733.68 E 1108.23 3.56
6544 92.7 141.4 5557.06 850.94 S 749.93 E 1134.17 9.26
6576 92.7 141.4 5555.55 875.92 S 769.88 E 1166.08 0

THE DOGLEG SEVERITY IS IN DEGREES PER 100.00 FEET.
NIE COORDINATE VALUESGIVEN RELATIVE TO WELL HEAD.
TVDCOORDINATEVALUESGIVEN RELATIVETO WELL HEAD.
THE VERTICAL SECTION ORIGIN IS WELL HEAD.
THE VERTICAL SECTION WAS COMPUTED ALONG 138.00 (TRUE).
CALCULATION METHOD:MINIMUM
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SAMPLE DESCRIPTIONS

OPERATOR: MOBIL
WELL NAME: RATHERFORD UNIT #17-21 SE 1-B HORIZONTAL LATERAL LEG #2

DEVI'H LITHOLOGY

5331.00 5340.00 "LS,brn-gr brn,occ crm-tn,mic-crypxln,pred dens-sl
chky/slty tex ip,mod sft,argil w slty resid,rr micro pyr;no vis POR,STN,FLUOR
or CUT"

5340.00 5350.00 "LS aa,brn-gr brn,occ crm-tn,mic-crypxln,pred dens-sl
chky/slty tex ip,mod sft,argil/slty ip,rr micro pyr;no vis POR,STN,spty bri
FLUOR,no CUT"

5350.00 5360.00 "SLTSTN,tn-brn,sft,calc,scat SH,dk gr-blk,sub
tab,calc,LS,lt brn-brn,frm,crypxln,dens,scat xln calc;no vis POR,NFSOC"

5360.00 5370.00 "LS,off wht-tn,mic-crypxln,com chky tex-dens mtrx ip,rr dk
gr transl CHT,scat blk SH,sub tab,calc,scat SLTSTN aa;no vis POR,NFSOC"

5370.00 5380.00 "LS,off wht-lt gr mott-tn ip,mic-crypxln,com chky-slty tex-
dens tt xln mtrx ip,rr lt gr-wht transl CHT; no vis POR,NFSOC"

5380.00 5390.00 "LS,wht-tn-lt brn,mic-crypxln,dens tt-sft chky/slty ip,sl
foss + CALC DOLO,med brn,vfn-mic xln,suc tex,sl anhy,scat brn CHT,scat xln
calc;calc dolo w pr intrxln POR,brn STN,even mod yel FLUOR,sl-fr strm CUT"

5390.00 5400.00 "pred LS,wht-lt tn,chky/grny-dens,sl anhy,sl argil,com tn
transl CHT;no POR,NFSOC"

5400.00 5420.00 "LS,gr-tn-crm ip,mic-crypxln,dens tt mtrx-sl chky/slty
tex,sl sil ip,scat-com gr CHT,sl foss ip;no vis POR,no STN,spty FLUOR,sl
cut(cont from oil in system)"

5420.00 5430.00 "LS crm-wh-tan,lt-mgybrn,brn,crpx1,micxl-occ vfx1,chky-occ

slty/rr sl sdy strk,tr tan-brn CHT,sl anhy/tr xln ANHY,rr blk SH lam-frag,tt-
tr intxl/rr frac POR,tr scat bri-mod bri yel FLOR,rr brn STN,fr slow stmg
CUT"

5430.00 5440.00 "LS AA, rr pyr,tt,no-rr intxl POR,FLOR-STN AA,v p dif/v fnt
dull res ring CUT"

5440.00 5450.00 "LS AA,bcmg mot/dkbrn-blk strk,chky-sl anhy/rr xln ANHY,tr
SH AA,rr CHT AA,POR-FLOR-STN-CUT AA"

5450.00 5460.00 "LS crm-tan-wh,occ lt-mgybrn,tr dkbrngy-brn,crpxl,micxl-
vfxl,pred dns/thn chky-rr slty strk,tr tan-brn CHT,sl anhy/rr xln ANHY,rr blk
SH lam-frag,tt-tr intxl POR,tr-rr scat bri yel FLOR,no-rr ltbrn STN,p dif/v
fnt res ring CUT"

5460.00 5470.00 "LS AA,tt,no-rr intxl POR,FLOR-STN-CUT
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DEPTH LITHOLOGY

5470.00 5480.00 "LS lt-m-dkgybrn,tan-crm,occ ltgy,dkbrn-brngy,micxl-crpxl-
tr vfx1,rthy-sl slty,occ v mot,sl shy ip,rr styl,tr dol strk,sl chky-
anhy,tt/rr intxl POR,v rr scat bri yel FLOR,no-tr ltbrn STN,CUT AA"

5480.00 5490.00 "LS wh-crm-ltgy,tan-ltbrn,occ brn,ltbrngy,crpxl-
micx1,vfxl,pred rthy-sl slty/intbd chky-sl mrly prtgs & rr sdy QTZ/calc mtrx
strk,sl anhy/tr xln ANHY,rr CHT AA,tt-tr intxl POR,NFSOC"

5490.00 5500.00 "LS AA,tt,no-rr intxl POR,FLOR-STN-CUT AA"

5500.00 5510.00 "LS tan-crm,ltgy,occ wh,brn,ltbrngy,crpxl-micx1,tr

vfxl,pred dns,tt,w/thn intbd mot chky-sl mrly prtgs & tr slty-rr sdy
strk/calc mtrx,sl anhy/tr xln ANHY,rr CHT AA & mic fos,tt-tr intxl POR,NFSOC"

5510.00 5520.00 "LS wh-crm-ltgy,tan-ltbrn,occ brn,ltbrngy,crpxl-
micx1,vfxl,dns/thn intbd chky-sl mrly prtgs & rthy-slty-rr sdy strk AA,sl
anhy/tr xln ANHY,rr CHT AA,tt-tr intxl POR,NFSOC"

5520.00 5540.00 "LS,crm-tn-lt brn,mic-crypxln,sft chky/rthy-sl frm,dens mtx
ip,sl argil,scat lt gr-tn CHT,scat SH,dk brn-blk,sub blky-tab
ip,calc/dolo,slty,carb,scat anhy incl;pr-no intrxln/rthy POR,no vis STN,vspty
dull yel FLUOR,no CUT"

5540.00 5550.00 "pred SH,dk brn-blk,sub blky-tab
ip,calc/dolo,slty,carb,scat anhy incl,scat LS,crm-tn-lt brn aa;no vis
POR,NFSOC"

5550.00 5560.00 "SH aa,dk brn-blk,sub blky-tab ip,carb,calc + LS,tn-lt
brn,occ cna & lt gr,mic-crypxln,pred dens xln mtrx-slty,argil ip,sl pyr
ip;vpr-no POR,no vis STN,FLUOR or CUT"

5560.00 5570.00 "SH,dk brn-blk aa & LS aa,tn-brn,occ gr;no vis
POR,STN,FLUOR or CUT"

5570.00 5580.00 "LS,crm-tn-lt brn,vfn-mic xln,dens-sub suc,oolitic,sl
anhy,GRNSTN & intrbd PCKSTN;fr-gd oomold POR,dk brn-spty blk STN,mod yel-gld
FLUOR,fr strm-diff CUT"

5580.00 5600.00 "LS,off wht-crm-tn,mic-crypxln,dens xln mtrx-chky
tex,anhy;pr intrxln POR,scat dk brn-blk STN,spty mod yel FLUOR,sl stra CUT +

scat LS aa,tn-brn,vfn-mic xln,ool;fr oomold POR,brn-dk brn STN,fr FLUOR & CUT
aa"

5600.00 5610.00 "LS tan-ltbrn,vfn-mic,xln-gran mtrx ip,ool GRNST,sl anhy/tr
PCKST,off wht-crm,mic-crpxl,dns-sl chky tex;fr oomold-intxl-minor oocast
POR,fr brn-dk brn STN,fr mod yel-gld FLOR,fr stm-dif CUT"

5610.00 5630.00 "LS tan-ltbrn,crm-wh,occ mbrn,ltgybrn,crpx1,gran-vfx1,chky-
arg dns-thn plty PCKST intbd/ool-oom GRNST,sl anhy/rr xln ANHY,sl dol/rr DOL
cmt,vrr ltgy-trnsl-wh sil-CHT frag,fr intxl/scat ool POR,g scat mod bri-bri
yel FLOR,fr ltrbrn/tr brn-pp blk STN,CUT
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DEVI'H LITHOLOGY

5630.00 5637.00 "LS AA,pred PCKST AA/rr GRNST frag,tt-tr intxl POR,tr scat
mod bri-bri yel FLOR,fr-g ltbrn/tr brn,p dif/v fnt res ring CUT"

5637.00 5650.00 "LS tan-crm-off wh,occ ltbrn-rr brn,crpxl,micxl-vfxl,thn
chky plty-dns sl arg PCKST intbd/tr rthy-mot GRNST,anhy/tr xln ANHY,sl dol,tr
mic fos,v rr tan sil-CHT frag,tt-tr intxl POR,fr scat mod bri-bri yel FLOR,fr
lt brn/tr brn-pp blk STN,fr slow stmg CUT"

5650.00 5660.00 "LS AA,pred PCKST AA,tr sl gran mot-mic fos GRNST/chky-sl

anhy POR fl,POR AA,incr FLOR AA,fr ltbrn/tr brn-rr blk STN,fr-g slow-mod fast
stmg mlky CUT"

5660.00 5670.00 "LS tan-ltbrn,occ crm-wh,AA,pred v sl ool dns chky-plty
PKST,w/v rr stks ooc GRNST,rr-tr thn stks intxl POR,tr dull yel FLOR,rr ltbrn
STN-v rr spty blk dd o STN,v rr slow stmg-slow dif CUT"

5670.00 5690.00 "LS tan-ltbrn,crm-wh ip,crpxl-micxl,rr vfxl-gran,pred dns
tt sl ool occ chk-plty PKST,w/v rr v thn stks sl ool GRNST,v sl anhy,rr CHT
frag,tt-v rr POR-FLOR-STN-CUT AA"

5690.00 5700.00 "LS pred PKST AA,incr sl ool GRNST,v sl anhy-v rr ANHY xl,v
rr bf-ltbrn CHT frag,ttmfr intxl-v rr ool POR,tr dull-bri yel FLOR,rr spty
brn-blk STN,tr-mfr slow dif-mod fast stmg CUT"

5700.00 5720.00 "LS tan-ltbrn,occ crm,rr wh,crpxl-vfx1,dns,occ gran
stks,intbd dns occ chk-plty sl fos occ anhy PKST & v sl ool GRNST,v rr ANHY
xl & trnsl-bf CHT frag,tt-mfr intxl-v rr ool POR,tr-fr dull-bri yel FLOR,rr-

tr spty ltbrn-v rr blk STN,tr slow-mod faststmg CUT"

5720.00 5730.00 "LS tan-ltbrn,occ crm-rr wh,crpxl-vfx1,occ gran-micsuc,incr
sl ooc-oom GRNST w/decr intbd sl plty-chk v sl ool occ anhy PKST,v rr bf-
trnsl CHT frag,POR-FLOR-STN-CUT AA"

5730.00 5740.00 "LS AA,bcmg pred v sl ooc-oom GRNST,w/scat stks dns occ
chk-plty sl ool tt PKST,tt-fr intxl-tr ool POR,fr dull-bri yel FLOR,tr ltbrn
STN-v rr blk dd o STN,fr-g slow-mod fast stmg CUT"

5740.00 5750.00 "LS tan-ltbrn,occ crm-wh,micx1-vfx1,occ crpxl,gran-micsuc
ip,pred sl ooc-oom GRNST,w/thn PKST AA,tt-mg intxl-rr ool POR,fr-g FLOR
AA,STN-CUT AA"

5750.00 5770.00 "LS tan-brn,occ crm-tan,rr wh,crpx1-vfxl,occ gran-
micsuc,pred sl ooc-oom GRNST w/tr sl plty-chk v sl ool dns anhy PKST,v rr bf-
trnsl CHT frag,scat ANHY xl-rr POR fl,tt ip,mfr-g intxl-sl ool POR,fr-mg
dull-bri FLOR,fr brn-tr blk STN,fr-g slow-mod fast CUT"

5770.00 5790.00 "LS cam-tan,occ ltbrn,wh ip,AA,incr & bcmg pred dns sl chk-
plty anhy v sl chty PKST w/thn intbd sl ooc-oom GRNST,scat trnsl-bf CHT
frag,rr ANHY xl-POR fl,decr
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5790.00 5800.00 "LS tan-ltbrn,occ crm-wh,micxl-vfxl,occ crpx1,gran-micsuc
ip,pred sl ooc-oom GRNST,w/thn PKST AA,tt-mg intxl-rr ool POR,fr-g FLOR
AA,incr STN-CUT AA"

5800.00 5810.00 "LS crm-tan,occ ltbrn,wh ip,AA,incr & bcmg pred dns sl chk-
plty anhy v sl chty PKST w/thn intbd sl ooc-oom GRNST,scat trnsl-bf CHT
frag,rr ANHY xl-POR fl,decr POR-FLOR-STN-CUT"

5810.00 5820.00 "LS crm-tan-ltbrn,wh ip,crpxl-vfx1,pred dns tt sl chk-plty
v sl mic fos PKST w/incr sl gran-micsuc v sl ool GRNST,fr intxl POR,fr FLOR-
STN-CUT AA"

5820.00 5830.00 "LS tan-crm-wh,ltbrn ip,crpxl-vfx1,pred dns tt sl chk-plty
v sl mic fos PKST w/incr sl gran-micsuc v sl ool GRNST,fr intxl POR,fr FLOR-
STN-CUT AA"

5830.00 5840.00 "LS AA,vfxl-gran-micxl,occ crpxl,pred GRNST AA/decr PCKST
AA,g-fr ool-intxl POR,g scat bri yel FLOR,fr ltbrn/tr blk pp STN,g dif/tr mod
fast stmg CUT"

5840.00 5850.00 "LS AA,pred chky sl ool GRNST w/tr dns-thn plty PCKST,g-fr
ool-intxl POR,FLOR-STN-CUT AA"

5850.00 5860.00 "LS tan-ltbrn,occ crm-wh,mbrn,gran-vfxl,micx1-tr crpxl,pred
ool-oom GRNST intbd/thn chky plty-dns v sl ool PKST,g-fr ool-intxl POR,g even
bri-mod bri yel FLOR,g ltbrn/tr brn/rr blk STN,g fast stmg mlky CUT"

5860.00 5870.00 "LS AA,ool-oom GRNST/rr PKST AA,g ool-tr intxl POR,g even
bri-mod bri yel FLOR,g ltbrn-brn/tr blk dd o STN,g fast stmg mlky CUT"

5870.00 5880.00 "LS AA,ool-oom GRNST/tr thn chky p1ty-rr sl ool dns
PCKST,sl anhy/rr xln ANHY,v sl dol,g ool/tr intxl POR,FLOR-STN AA,g fast stmg
mlky CUT"

5880.00 5890.00 "LS lt-mbrn-tan,tr crm-wh,gran-micsuc,vfxl-suc,ool-oom
GRNST/tr PCKST AA,POR-FLOR AA,g brn-ltbrn/tr dkbrn-blk dd o STN,g fast stmg
mlky CUT"

5890.00 5900.00 "LS AA,ool-oom GRNST/tr PCKST AA,POR-FLOR AA,g brn-ltbrn/tr
dkbrn-blk dd o STN,g fast stmg mlky CUT"

5900.00 5920.00 "LS ltgybrn-crm-tan,ltbrn,occ brn,gran-vfxl-micsuc,micxl-
occ crpxl,pred sl ool-oom chky GRNST intbd/sl incr PKST AA,anhy/tr xln
ANHY,g-fr ool-intxl POR/tr POR fl,g even mod bri-dull yel FLOR,g ltbrn/tr
brn-rr blk STN,fr mod fast-slow stmg mlky CUT"

5920.00 5940.00 "LS AA,gran-vfxl-micsuc,micx1-occ crpx1,pred ool-oom GRNST
intbd/thn chky p1ty-dns sl ool PKST,sl anhy/rr xln ANHY-POR fl,sl dol/tr DOL
cmt,g ool POR,g even mod bri-bri yel FLOR,g ltbrn-brn/tr blk dd o STN,g fast-
mod fast stmg mlky



-12-

DEPTH LITHOLOGY

5940.00 5960.00 "LS ltbrn-tan,mbrn,occ crm,tr dkbrn,wh,gran-vfxl,micsuc,occ
suc-tr crpxl,ool-oom GRNST,tr dns sl ool-plty chky PKST,chky-sl anhy/tr POR
fl-rr xln ANHY,sl dol,g ool-tr POR fl,g even bri yel FLOR,g brn-ltbrn/tr
dkbrn-blk STN,g fast stmg mlky CUT"

5960.00 5990.00 "LS tan-ltbrn,occ brn,crm,tr wh,gran-vfxl,micsuc-sl suc,tr
crpx1,ool-oom GRNST/tr dns sl ool-thn plty PKST,chky-sl anhy/tr POR fl-rr xln
ANHY,v sl dol,POR-FLOR AA,fr-g ltbrn/scat brn-tr blk dd o STN,g mod fast/tr
fast stmg mlky CUT"

5990.00 6010.00 "LS ltbrn-tan,ltgybrn-crm,occ m-dkbrn,tr wh,gran-micsuc-
vfxl,sl suc,tr crpxl,bcmg dns tt sl ool GRNST,rr dns-thn plty PKST,sl chky-
anhy/tr POR fl-xln ANHY,v rr trnsl-crm CHT,v sl dol,tt-fr intxl-sl ool
POR,FLOR AA,g brn-ltbrn/tr dk brn-blk dd o STN,g fast stmg mlky-sl blooming
mlky CUT"

6010.00 6030.00 "LS tan-ltbrn,incr crm-wh,occ mbrn,ltgybrn,vfxl-gran-
micsuc,micxl-sl suc,tr crpx1,pred GRNST AA/incr thn chky plty-tr dns sl gran-
ool PKST,sl anhy/rr xln ANHY-POR fl,v rr trnsl CHT,tr v sl dol strk,fr-g
intxl-sl ool POR,g even mod bri-bri yel FLOR,fr-g ltbrn/scat brn & rr dkbrn-
blk pp dd o STN,g mod fast-slow stmg mlky CUT"

6030.00 6049.00 "LS AA,pred dns-sl ool GRNST,tr scat dns sl ool-thn chky
plty PKST,sl anhy/tr xln ANHY-POR fl,rr CHT AA,g-fr intxl/sl ool POR,g even
mod bri-bri yel FLOR,g ltbrn-brn/tr dkbrn-rr blk pp dd o STN,g fast stmg mlky
CUT"

6050.00 6070.00 "LS tan-crm,ltbrn,occ brn,wh,vfxl-micxl,crpx1,occ gran,pred
chky dns-thn plty PKST,tr scat-intbd sl ool GRNST,sl anhy/tr POR fl-xln
ANHY,rr trnsl-wh CHT,tt-tr intxl-rr ool POR,fr-g scat mod bri-dull yel
FLOR,fr ltbrn/tr brn-rr blk STN tr dif/v fnt res ring CUT"

6070.00 6090.00 "LS AA,pred chky dns-thn plty PKST,tr dns sl ool GRNST
frag,sl anhy/tr xln ANHY-POR fl,tr crm-trnsl CHT incl,tr mic fos-rr OST,occ
sl agal,tt-tr intxl POR,g-fr scat mod bri-bri yel FLOR,fr-g ltbrn/rr brn-blk

pp dd o STN,fr dif/v fnt res ring CUT "

6090.00 6110.00 "LS tan-crm-wh,occ ltbrn-brn,crpx1-micx1,vfxl ip,tr
gran,pred chky dns-thn plty sl fos PKST,tr thn intbd sl ool GRNST,anhy ip/rr
ANHY fl POR,rr trnsl-bf CHT,tt-tr intxl-v rr ool POR,mfr mod bri-dull yel
FLOR,rr-tr ltbrn-brn-rr blk STN,tr slow dif-stmg CUT"

6110.00 6120.00 "LS AA,sl incr brn,pred dns PKST w/sl incr v sl ooc-oom
GRNST,scat CHT frag,scat ANHY xl-incl,tt-tr intxl-v rr ool POR,mfr dull-bri
yel FLOR,rr-tr ltbrn-brn STN-v rr spty blk dd o STN,tr-mfr slow dif-tr slow-
mod fast stmg
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6120.00 6150.00 "LS crm-wh,tan,rr ltbrn-brn,crpxl -micxl,tr vfxl-gran
stks,pred dns sl fos occ chk-plty PKST,thn stks v sl ool GRNST,wh-bf CHT
frag,sl anhy-rr ANHY xl,v sl dol,v rr styl,tt-rr intxl POR,tr dull-bri yel
FLOR,rr spty brn STN-spty blk dd o STN,rr slow dif CUT"

6150.00 6170.00 "LS AA pred dns tt chty v sl chk-occ plty v sl fos PKST
w/thn stks sl ool GRNST,rr-tr ANHY-DOL cmt,incr trnsl-wh-bf CHT frag,tt-scat
stks intxl POR,tr dull-bri yel FLOR,rr-tr spty brn STN-v rr spty blk dd o
STN,tr-mfr slow dif-rr slow-mod fast stmg CUT"

6170.00 6190.00 "LS AA,pred PKST AA,decr thn scat GRAN STKS,decr POR-FLOR-
STN-CUT"

6190.00 6210.00 "LS crm-wh,tan,rr ltbrn-brn,crpxl-micxl,tr vfxl-gran
stks,pred dns sl fos chk-plty ip PKST,rr stks sl ool GRNST,wh-bf CHT frag,sl
anhy,rr ANHY-DOL cmt,v rr styl,tt-rr intxl POR,mfr dull-bri yel FLOR,rr
ltbrn-brn-v rr blk dd o STN,tr slow dif-slow stmg CUT"

6210.00 6230.00 "LS AA,pred PKST AA,decr thn scat sl ool GRAN stks,scat
frac w/ANHY-CALC fl,decr POR-FLOR-STN-CUT AA"

6230.00 6250.00 "LS crm-wh-tan,rr ltbrn-brn,crpx1-micxl,rr vfxl-gran
stks,pred dns sl fos chk-plty ip PKST,rr sl ool GRNST stks,wh-bf CHT frag,sl
anhy,rr ANHY-DOL cmt,v rr styl,tt-rr intxl POR,tr dull yel FLOR,rr ltbrn-brn-
v rr blk dd o STN,tr slow dif-rr slow stmg CUT"

6250.00 6270.00 "LS AA,crpxl-micxl,rr vfxl-gran stks,pred dns sl fos chk-
p1ty PKST,rr sl ool GRNST stks,wh-trnsl-occ bf CHT frag,sl anhy/tr xln ANHY-

POR fl,rr DOL cmt,tt-rr intxl POR,no-rr dull yel FLOR,rr ltbrn-brn STN,rr
slow dif/v fnt res ring CUT"

6270.00 6290.00 "LS AA,pred dns v sl fos chk-plty PKST,rr sl ool GRNST
stks,wh-trnsl-bf CHT frag,sl anhy/tr xln ANHY-POR fl,tt-rr intxl POR,tr scat
dull-rr mod bri yel FLOR,rr ltbrn-brn STN,tr-fr slow dif/v fnt res ring-rr
slow stmg CUT"

6290.00 6310.00 "LS tan-crm-ltbrn,occ wh,tr brn-rr dkbrn,crpxl-micxl,rr
vfxl-sl gran,dns-thn chky plty PKST,v rr sl ool GRNST frag,sl anhy/tr xln
ANHY-POR fl,tan-trnsl-wh sl ool CHT,tr blk-dkbrnblk styl-lam-frag,POR-FLOR-
STN-STN CUT AA "

6310.00 6330.00 "LS AA,crpxl-micxl,tr gran-sl micsuc,pred PKST AA/tr v sl
ool GRNSt strk,anhy/tr xln ANHY-POR fl,tr CHT AA,occ sl dol,tt-tr intxl-v rr
ool POR,tr scat dull-mod bri yel FLOR,fr ltbrn-tr brn-rr pp blk dd o STN,p
dif/v fnt res ring CUT"

6330.00 6350.00 "LS tan-crm-wh,occ ltgybrn,ltbrn,tr brn,micxl-vfxl-
crpxl,occ micsuc-sl gran,pred dns-thn chky plty PKST intbd/incr sl ool
GRNST,anhy/tr xln ANHY-POR fl,tr CHT AA,v sl dol,fr-g intxl-sl ool POR,g even
mod bri-bri yel FLOR,fr ltbrn-tr brn STN,g dif/g fnt res ring & sl tr slow
stmg mlky
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6350.00 6370.00 "LS tan-crm,occ ltbrn,tr brn,wh,micxl-vfxl,crpxl,occ
micsuc-gran,incr sl ool GRNST,dns-decr thn chky plty PKST,anhy/tr xln ANHY-

POR fl,tr CHT AA,fr-g sl ool-intxl POR,g mod bri-dull yel FLOR,fr ltbrn-tr
brn-rr pp blk dd o STN,fr-g slow stmg mlky CUT"

6370.00 6390.00 6369.42 0 "LS ltbrn,tan,tr wh-crm,vfxl-gran-micsuc,tr
micxl-crpxl,pred sl ool GRNST intbd/chky dns sl ool-thn plty PKST strks,sl
anhy/tr scat xln ANHY-rr POR fl,tr wh-trnsl CHT,v sl dol/tr DOL rich cmt ip,g
ool-intxl POR,g even mod bri-dull yel FLOR,g-fr ltbrn-brn STN,g fast stmg
mlky CUT"

6390.00 6410.00 "LS AA/sl incr wh-crm,vfxl-gran-micsuc,occ crpx1,tr
micxl,pred ool GRNST intbd/chky dns sl ool-incr thn plty PKST,sl anhy/tr scat
xln ANHY-tr POR fl,tr CHT AA,sl dol/tr DOL rich cmt ip,POR-FLOR AA,g-fr
ltbrn-tr brn STN,g mod fast-slow stmg mlky CUT"

6410.00 6420.00 "LS tan-ltbrn,occ brn,rr wh-crm ip,micxl-vfxl,occ
crpxl,gran-micsuc ip,pred v sl ool GRNST,scat tt sl ool PKST frag AA,scat CHT
frag,fr-g intxl-tr ool POR,fr-g FLOR-STN-CUT AA"

6420.00 6450.00 "LS ltbrn-tan,tr wh-crm-brn,micxl-vfxl,tr crpx1,gran-micsuc
ip,pred sl ool GRNST w/chk-v sl plty dns sl ool PKST strks,sl anhy-dol,rr
ANHY xl-rr POR fl,rr trnsl-bf CHT frag,sl DOL cmt,g intxl-tr ool POR,g mod
bri yel FLOR,tr ltbrn-v rr blk STN,fr fast STN"

6450.00 6470.00 "LS pred GRNST AA,incr clr-trnsl-bf CHT frag,scat ANHY-tr

DOL cmt,tt-mg intxl-rr ool POR,mg bri-tr dull yel FLOR,fr ltbrn-rr brn STN-v

rr spty blk dd o STN,fr slow-mod fast stmg-tr fast stmg CUT"

6470.00 6490.00 "LS AA,sl incr dns PKST,scat CHT frag,fr-mg intxl-v rr ool
POR,g bri-tr dull yel FLOR,fr ltbrn-tr brn-v rr spty blk STN,fr-g mod fast-tr
slow stmg CUT"

6490.00 6510.00 "LS tan-1tbrn,crm,rr wh-brn,micxl-vfxl,rr crpx1,gran-micsuc
ip,pred v sl ooc-oom GRNST,w/scat dns plty-chk v sl fos PKST incl,sl anhy-
dol,scat CHT frag,fr-mg intxl-v rr ool POR,mg bri-rr dull FLOR,mfr-fr ltbrn-
rr brn STN-v rr blk dd o STN,mg mod fast CUT"

6510.00 6530.00 "LS tan-cam-wh,ltbrn,occ m-dkbrn,crpxl-vfx1,tr gran-
micsuc,incr & bcmg pred dns-sl ooc chk-plty rr ool-mic fos PKST w/decr amnts
sl ool GRNST,tr ANHY xl-POR fl,sl dol,scat trnsl-bf CHT frag,tt-mfr intxl-v
rr ool POR,mfr bri-dull yel FLOR,tr brn-dkbrn STN-v rr blk dd o STN,tr-mfr

slow stmg-slow dif CUT"

6530.00 6550.00 "LS pred tan-ltbrn,occ crm-wh,rr brn,AA,pred intbd PKST &
GRNST AA,w/scat CHT frag AA,tr-mfr intxl-v rr scat ool POR,mfr-fr dull-bri
yel FLOR,mfr ltbrn-v rr spty brn-blk STN,mfr slow-tr mod fast stmg
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6550.00 6560.00 "LS AA,decr GRNST,incr CHT frag,sl incr ANHY cmt,decr POR-
FLOR-STN-CUT AA"

6560.00 6576.00 "LS tan,occ crm-ltbrn,rr wh-brn,crpxl-micxl,occ vfxl-
gran,rr micsuc,pred dns tt sl anhy v rr mic fos occ chk-plty PKST,scat thn
intbd v sl ool GRNST,scat CHT frag,v sl DOL cmt,tt-tr intxl-v rr ool POR,mfr
dull-tr bri yel FLOR,spty brn-v rr spty blk STN,tr slow stmg-fr dif-v rr mod
fast stmg
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FORMATION TOPS

OPERATOR: MOBIL
WELL NAME: RATHERFORD UNIT #17-21 SE 1-B HORIZONTAL LATERAL LEG #2

FORMATION NAME SAMPLE SAMPLE DATUM
MEASURED TRUE VERTICAL KB:4751'

DEPTH DEPTH
UPPER ISMAY 5360' 5355' -604

LOWER ISMAY 5430' 5423' -672

GOTHIC SHALE 5532' 5493' -742

DESERT CREEK 5557' 5506' -755

DC 1-A ZONE 5562' 5508' -757

1-All-B TRANSITION ZONE 5582' 5516' -766

DC 1-B ZONE 5846' 5541'
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GEOLOGICAL SUMMARY

AND

ZONES OF INTEREST

The Mobil Exploration and Production U.S., Inc., Ratherford Unit #17-21 Southeast
Horizontal Lateral Leg #2 was a re-entry of the Mobil Ratherford Unit #l7-21 located in Section
17, T4lS, R24E, and was sidetracked in a southeasterly direction from a 5331' measured depth,
5331' true vertical depth, on April 19, 1998. The lateral reached a measured depth of 6576', true
vertical depth of 5555.5' at total depth, with a horizontal displacement of I 166' and true vertical
plane 141.4 degrees on April 23, 1998 in the Desert Creek l-B porosity zone. During the initial
preparation of the well bore, due to bad casing, difficulty was experienced setting the oriented
packer. The packer was finally set at 5349' instead of 5456' as originally planned. This
necessitated setting the whipstock for lateral #2 about 100 feet higher than called for in the drilling
plan, resulting in a curve radius of208 feet.

During the curve section of the hole, a bit trip was made at a measured depth of 5637',
5534' true vertical depth. The curve was landed at a true vertical depth of 5539.4', in the upper 1-B
zone (in the l-A to 1-B transition zone) of the Desert Creek on April 21, 1998. Because the lateral
was started higher than anticipated, the curve section of the hole was begun in the lower portion of
the Honaker Trail Formation of the Hermosa Group before encountering the typical section of
Upper Ismay, Lower Ismay, Gothic Shale and Desert Creek members of the Upper Paradox
Formation.

Objectives of the Ratherford Unit #17-21 leg #2 horizontal lateral were to penetrate and
drill the 1-B porosity horizon, to identify and define the lithology, and evaluate the porosity and
effective permeability of the l-B bench of the Desert Creek. These objectives were accomplished
in the 1-B zone, although the 1-B zone had very inconsistent lithology with only minor sections
having good shows being penetrated. After completing the curve section of the lateral, the lateral
section required significant amounts of sliding to try to maintain and change vertical depth as well
as horizontal plane direction. The well path essentially used the proposed target line throughoutthe
1-B zone. Both the top and bottom of the thin porosity were encountered with in the 1-B zone. Near
the end of the lateral, it appeared that the lateral was TD'd in the tight dense packstone at the base
of the l-B zone. The lateral section of the hole was terminated 434 feet prematurely due to the lack
of porosity encountered and the amount of dense packstones and as well as the amount of anhydrite
porosity plugging in the 1-B zone through out the l-B zone.

The basal 20 feet of the Honaker Trail Limestone was penetrated when drilling was begun
just under the whipstock. The lithologywas argillaceous limestone, light brown to light gray brown
to cream, microcrystalline to cryptocrystalline with an earthy to slightly chalky texture. Interbedded
with the limestones were light brown-gray siltstones, soft and calcareous. The zone exhibited very
poor to no porosity, no visible staining or cut, but did show scattered bright yellow fluorescence
which was most likely either mineral fluorescence or pipe dope contamination. The basal shale
marker at the base of the Honaker Trail lime and above Upper Ismay was represented by scattered
dark gray to black shale, slightly firm and calcareous with a brown to gray
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The top of the Upper Ismay was encountered at a measured depth of 5360', true vertical
depth of 5359'. The majority of the formation, from 5360' to 5420' measured depth was
characterized by interbedded limestone and argillaceous limestone. The limestone was tan to cream
to off white and occasionally brown, microcrystalline to cryptocrystalline with a common chalky to
slightly silty texture grading to a dense tight crystalline matrix. Common light tan to brown and
occasional dark brown cherts were present plus scattered crystalline calcite and anhydrite. The
argillaceous Iimestoneswere generally darker in color with a more silty texture, very fine crystalline
to microcrystalline, grading to a calcareous siltstone in part. Of interest in this interval was the
calcareous dolomite seen from a measured depth of 5379' through 5383' which was medium
brown, very fine crystalline to microcrystalline with a sucrosic texture and displaying scattered
brown chert, scattered crystalline calcite and anhydrite. This thin interval of dolomite within the
Upper Ismay displayed a poor to fair show with poor intercrystalline porosity development, brown
stain, even moderate yellow fluorescence and a slow to fair streaming cut. This interval had very
poor earthy to no visible intercrystalline porosity, no stain and displayed no fluorescence or cuts.
The rest of the interval from 5360' to 5420' had very poor to no porosity development with very
slight to no shows. The remainder of the Upper Ismay from 5420' to the top of the Lower Ismay
was a limestone, cream to white to tan and occasionally light gray brown, cryptocrystalline to
microcrystalline with a chalky to silty texture with rare sandy streaks. The zone was also slightly
anhydritic with a trace of crystalline anhydrite, a scattered tan to brown chert and scattered black
shale laminae. This zone displayed slight intercrystalline to fracture type porosity development
with scattered bright to moderate yellow fluorescence, rare brown stain and a fair slow streaming
cut. The Hovenweep marker between the Upper and Lower Ismay members was not represented in
the samples in this lateral, most likely as it "fell between" two of the sample intervals.

The top of the Lower Ismay was picked at a measured depth of 5430', 5423' true vertical
depth, based primarily on sample identification and an increase in penetration rate. The lithologyof
the Lower Ismay from 5430' to 5470' measured depth was predominately limestone, white to cream
to brown and occasionally light gray brown in color, very fine crystalline to microcrystalline to
cryptocrystalline in part, predominately dense and argillaceous with thin chalky to silty streaks. This
interval had common tan to brown chert, was slightly anhydritic and had scattered black
carbonaceous inclusions. The interval displayed very poorly developed intercrystalline to earthy
type porosity in part with only trace shows at best. The lower portion of the Lower Ismay from
5470' to the top of the Gothic at 5632' measured depth became more argillaceous and darker in
color. This portion of the section was predominately varicolored mottled limestones, brown to light
brown to tan to cream and occasionally off white to white. The texture was mainly microcrystalline
to cryptocrystalline, earthy to slightly silty with interbedded chalky to slightly marly partings and
was slightly anhydritic with scattered crystalline anhydrite and scattered tan to brown chert. Thin
interbeds of calcareous sandstone were observed near the base of the section. Minor traces of fossils
of indeterminate character were also present. Only tracesof intercrystalline porosity were observed
with no visible staining, minor very spotty dull yellow fluorescence and essentially no cuts.

The Gothic Shale was penetrated at a measured depth of 5532', 5493' true vertical depth,
and was the typical lithology; predominantly dark brown to black to dark gray black shale,
carbonaceous, silty, soft to slightly firm, subblocky to slightly tabular, calcareous to slightly
dolomitic and slightly micaceous, with scattered micro pyrite. The top of the Gothic was picked
primarily by an increase in penetration rate. The top was represented by only a minor amount of
shale in the samples.

The top of the Desert Creek member of the Upper Paradox formation was marked by a thin
transition zone facies between the overlying Gothic Shale and the underlying 1-A porosity zone.
This thin interval in this lateral was the typical transition zone facies, being in interbeds of light gray
microcrystalline limestone, which were argillaceous with a grainy to silty texture and tan to brown
limestone, microcrystalline to cryptocrystalline with a dense matrix. This zone displayed no to
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very poorly developed intercrystalline porosity with no visible staining, spotty very poor dull
mineral fluorescence and no visible cut.

The top of the Desert Creek l-A porosity zone was encountered at a measured depth of
5562', true vertical depth of 5509', approximately 2' high to the top of the 1-A zone on the R.U. 17-
21 vertical well log. The top was noted by a significant increase in the penetration rate and a change
to the typical oolitic limestone grainstone displaying oomoldic and intercrystalline porosity
development. The limestone was tan to brown, some cream in color, very fine crystalline to
microcrystalline, oolitic and slightly anhydritic with fair to good oomoldic and intercrystalline
porosity development, fair brown stain, moderate yellow gold fluorescence and fair streaming to
diffuse cuts. Thin interbeds of limestone packstones were present though the 1-A porosity zone and
were cream to tan in color, microcrystalline with a dense tight to slightly chalky texture. The
packstones displayed only minor shows at best. The 1-A porosity zone was about 8 feet thick in this
southeasterly lateral and appeared to thin rapidly away from the vertical well bore. This zone, at a
horizontal displacement of 160', is significantly thinner than the 6 foot thick porosity zone seen on
the gamma neutron log from the vertical well.

A tight Iimestonepackstone was penetrated from the base of the l-A porosity zone at 5582'
measured depth (5516' TVD) through the top of the 1-B horizon at 5642' measured depth, and
continued to the top of the l-B porosity zone at a measured depth of 5845'. This 1-A to 1-B
transition zone interval was characterized by a tight limestone packstone, cream to tan in color,
microcrystalline to cryptocrystalline with a dense to slightly chalky micritic matrix and was slightly
anhydritic. Very minor fossil fragments, scattered well cemented oolites and traces chert of chert
fragments were observed in this section. Only poor spotty intercrystalline to minor oolitic porosity
development was noted in this packstone interval with spotty dark brown to black stain, spotty dull
yellow gold fluorescence and slow streaming to residual ring cuts. The lateral was leveled at 90
degrees and the curve section of the southeast lateral was completed at a measured 5686', 5539.4'
true vertical depth, 4' below the proposed target line, in this tight transition zone.

As the well path was continued slowly downward, after being leveled in the transition zone,
the top of the 1-B porosity horizon was penetrated at a measured depth of 5846', true vertical depth
of 5540.7', with a horizontal displacement of 438'. As the lateral was continued very slowly
downward, the base of the thin porosity streak was bumped at a measured depth of 5628', 5541.5'
true vertical depth. The best porosity lithology of the 1-B porosity zone was a tan to light brown,
very fine crystalline to microcrystalline, oolicastic to oomoldic limestone grainstone, with a
microsucrosic to granular texture, and slight anhydritic to dolomitic cement, some scattered
anhydrite crystals to inclusions, with fair to good interoolitic to intercrystalline porosity. Scattered
streaks of thin, dense, very tight limestone packstones were noted. The samples were fair to good
with light brown to brown stain, some scattered black bitchimum stain*, even dull to moderate
yellow fold fluorescence and fair to good streaming to bloom cuts. This streak of porosity correlates
to the highest 2 feet porosity of the well log for the vertical well. The porosity development on the
vertical well log also appears to be about 10' to 11' thick. This porosity streak was only about 1.5
foot thick and had an upward dip of 91.3 degree prior to pinching out.

The well path was oriented downward at a measured depth of 5996', 5539.3' true vertical
depth, with a horizontal displacement of 588', to try to reacquire the porosity. At the measured
depth of 5996', the lithology became predominately a very tight dense limestone packstone with
very thin streaks of slightly oolicastic to oomoldic grainstone, cream to tan to brown and
occasionally medium brown in color, microcrystalline to cryptocrystalline, with streaks of
microsucrosic to granular texture and was slightly fossiliferous and occasionally anhydritic with
scattered chert fragments. Porosity development through this interval was generally poor and very
streaky, predominately minor intercrystalline to very slightly oolitic with rapidly decreasing visible
staining, yellow fluorescence and cuts. This lithologywas consistent and became increasingly dense
and tight, as the well path was continued downward, until reaching the measured depth of 6334',
5552' true vertical depth, with a horizontal displacement
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At 6334' the limestones became increasingly granular and oolitic. The penetration rate
increased slowly, with the best porosity and penetration rate occurring at a measured depth of
6357', 5553.5' true vertical depth, and a horizontal displacement of 947'. The lithology became
predominately a light brown to tan, with decreasing amounts of white to cream, cryptocrystalline to
very fine crystalline with increasing amounts of microsucrosic to granular texture. The slightly
oolicastic to very slightly oomoldic limestone grainstones, had scattered tan to translucent chert
fragments and scattered anhydritic to very slightly dolomitic cement, with moderately fair sample
shows. Also noted were varying amounts of dense, tan to cream, some white, cryptocrystalline,
occasionally platy, very slightly oolitic limestone packstones, and scattered traces of anhydrite
crystals and porosity filling in the grainstones. This lithology was consistent to a measured depth of
6443', true vertical depth of 5557.5', and a horizontal displacement of 1034'. At this point in the
lateral the well path had been dropped to 10' below the proposed target line in an attempt to find the
best porosity in the 1-B zone.

From the measured depth of 6443' the lithology of the zone became increasingly dense, and
graded to predominately a very dense limestone packstone. As the lateral was continued, the well
path was turned slowly upward in an attempt to regain the thin streak of porosity noted from the
true vertical depths of 5553.5' down to 5557'. The limestone packstones increased and became the
dominate lithology as the well path climbed upward to a measured depth of 6579', 5555.5' true
vertical depth and a horizontal displacement of 1166', at which time the lateral was terminated.
Through out the last 136' the lithology was primarily a very dense limestone packstone. This
limestone packstone was tan to cream to white, some medium to dark brown, cryptocrystalline,
trace of microcrystalline, occasionally argillaceous, slightly anhydritic, very slightly oolitic, with
thin streaks of tan to cream, microcrystalline to very finely crystalline, oolicastic to very slightly
oomoldic limestone grainstone, with decreasing sample shows. These limestone grainstones
decreased to only very minor amounts near termination of the lateral. As so noted was a significant
decrease in the background gases.

From where the 1-B zone was first penetrated, background gas readings slowly increased to
5500 units, before decreasing to 2000 units as the well path penetrated the tighter packstones. The
background gases increased to an average of 7000 units, also the sample shows increased, when the
lower streak of porosity was penetrated from the true vertical depth of 5553.5' to 5557'. The lateral
was drilled with a 4 to 6 foot flare, through the gas buster. The majority of this gas was interpreted
to be from lateral leg #1 in the 1-C zone.

Tracking the lateral leg #2 through the southeasterly direction, it is apparent that the
porosity is very thin overall and is very streaky. The packstones encountered in the lateral increased
significantly away from the vertical well bore of the R.U. 17-21. These zones of dense limestone
packstone were interpreted as being "intermoundal" development, between mound zones of
possibly deeper water and open marine deposits. Due to the amounts of dense packstone the lateral
was terminated 434' short of the proposed 1600' horizontal displacement. It is apparent that the
southeasterly lateral leg #2 in the 1-B zone, has only minor lateral porosity development and will
have a minor influence in the water flood for production of the 1-B zone in the offsetting production
well.

*The black residual staining has been called by Dr. Dave Eby & others as "bitchimum" and is also
known as "dead oil" ("dd o stn" on mud logs). This staining is associated with the movement of oil
over long periods of time and is a good indicator of producable hydrocarbons when associated with
productive porosities, but can also be found in porosities that have been filled by anhydrites and
other material at later
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WELL SUMMARY 

OPERATOR: MOBIL EXPLORATION & PRODUCTION U.S. INC. 

NAME: RATHERFORD UNIT #17-21 NW HORIZONTAL LATERAL 
LEG #3 IN THE DESERT CREEK I-A POROSITY BENCH 

LOCATION: SECTION 17, T4IS, R24E 

COUNTY/STATE: SAN JUAN, UTAH 

ELEVATION: KB:4751' GL:4739' 

SPUD DATE: 4/18/98 

COMPLETION DATE: 4/27/98 

DRILLING ENGINEER: BENNY BRIGGS / SIMON BARRERA 

WELLSITE GEOLOGY: DAVE MEADE / MARVIN ROAN HORSE 

MUDLOGGING 
ENGINEERS: DAVE MEADE / MARVIN ROAN HORSE / LUKE TITUS 

CONTRACTOR: 
TOOLPUSHER: 

HOLE SIZE: 

CASING RECORD: 

DRILLING MUD: 
ENGINEER: 
MUDTVPE: 

DIRECTIONAL 
DRILLING CO: 

ELECTICAL LOGGING: 

TOTAL DEPTH: 

STATUS: 

BIG "A" RIG 25 
J. DEES 

4 %" 

SIDETRACK IN WINDOW AT 5324' MEASURED DEPTH 

M-I DRILLING FLUIDS 
RON WESTENBERG 
FRESH WATER & BRINE WATER WI POLYMER SWEEPS 

SPERRY-SUN 

NA 

6959' MEASURED DEPTH; TRUE VERTICAL DEPTH-5522.7' 

TOH & LAY DOWN TOOLS - PREPARE WELL FOR LEG #4 
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WELL SUMMARY

OPERATOR: MOBIL EXPLORATION & PRODUCTION U.S. INC.

NAME: RATHERFORD UNIT #17-21 NW HORIZONTAL LATERAL
LEG #3 IN THE DESERT CREEK 1-A POROSITY BENCH

LOCATION: SECTION 17, T41S, R24E

COUNTY/STATE: SAN JUAN, UTAH

ELEVATION: KB:4751' GL:4739'

SPUD DATE: 4/18/98

COMPLETION DATE: 4/27/98

DRILLING ENGINEER: BENNY BRIGGS / SIMON BARRERA

WELLSITE GEOLOGY: DAVE MEADE / MARVIN ROANHORSE

MUDLOGGING
ENGINEERS: DAVE MEADE / MARVIN ROANHORSE / LUKE TITUS

CONTRACTOR: BIG "A" RIG 25
TOOLPUSHER: J. DEES

HOLE SIZE: 4 ¾"

CASING RECORD: SIDETRACK IN WINDOW AT 5324' MEASURED DEPTH

DRILLING MUD: M-I DRILLING FLUIDS
ENGINEER: RON WESTENBERG
MUD TYPE: FRESH WATER & BRINE WATER W/ POLYMER SWEEPS

DIRECTIONAL SPERRY-SUN
DRILLING CO:

ELECTICAL LOGGING: NA

TOTAL DEPTH: 6959' MEASURED DEPTH; TRUE VERTICAL DEPTH-5522.7'

STATUS: TOH & LAY DOWN TOOLS - PREPARE WELL FOR LEG
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DRILLING CHRONOLOGY
RATHERFORD UNIT #17-21

NW 1-A HORIZONTAL LATERAL LEG #3

DATE DEPTH DAILY ACTIVITY
4/24/98 6576'/5309' 8' DISPLACEHOLE W/BRINE-TOH-L.D. WHIPSTOCK #2-PICK UP

WHIPSTOCK #3 & STARTER MILL-ORIENT-TlH-SET
WHIPSTOCK-CIR BTMS UP-MILL WISTARTER MILL 5309' TO
5311'-DISPLACE HOLE W/BRINE-TOH-L.D. STARTER MILL-
PICK UP WINDOW & WATERMELLON MILLS-TIH-CIR-MILL
5311' TO 53lT-PUMP 10 BBL SWEEP& CIR OUT-DISPLACE
HOLE W/BRINE-L.D 66 JTS AOH-TOH-L.D. MILLS-PICK UP &
ORIENT HORIZONTAL DRLG ASSEMBLY-TEST MWD & MUD
MOTOR-TIH

4/25/98 5317' 169' TIH-CIR BTMS UP THRU CHOKE-W/25 PPM H2S-RIG UP GYRO
DATA-RUN GYRO-TIME DRLG 5317' TO 5320'-DIR DRLG
W/WIRE SURVEYS TO 5346'-PULL GYRO & RIG DOWN GYRO
DATA-DIR DRLG& SURVEYS

4/26/98 5486' 494' DIR DRLG& SURVEYS

4/27/98 5980' 979' DIR DRLG& SURVEYS TO 6959'-PUMP SWEEP& CIR SPLS

4/28/98 6959'
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DAILY ACTIVITY

Operator: MOBIL
Well Name: RATHERFORD UNIT #17-21 NW 1-A HORIZONTAL LATERAL LEG #3

DATE DEPTH DAILY DATE DEPTH DAILY
4/24/98 6576'/5309' 8'
4/25/98 53 i T 169'
4/26/98 5486' 494'
4/27/98 5980' 979'
4/28/98 6959' TD

BIT RECORD

OPERATOR: MOBIL
WELL NAME: RATHERFORD UNIT #17-21 NW 1-A HORIZONTAL LATERAL LEG #3

RUN SIZE MAKE TYPE IN/OUT FTG HRS FT/HR

I 4 ¾" STC MF-37P 531T/ 1642' 66.5 24.7
6959'

MUD REPORT

OPERATOR: MOBIL
WELL NAME: RATHERFORD UNIT #17-21 NW 1-A HORIZONTAL LATERAL LEG #3

DATE DEFTH WT VIS PLS YLD GEL PH WL CK CHL CA SD OIL WTR
4/24/98 5309' 9.0 27 2 1 0/0 11.0 NC NC 92K 4680 - 5% 95%
4/25/98 5332' 9.0 27 2 1 010 11.0 NC NC 96K 4480 1 3% 96%
4/26/98 5535' 9.0 27 2 1 0/0 12.0 NC NC 87K 4400 1 3% 96%
4/27/98 6293' 9.0 27 2 1 0/0 11.0 NC NC 74K 4600 1 2%



-6-

SPERRY-SUNDRILLINGSERVICES
SURVEYDATA

Customer ... : Mobil (Utah)
Platform ... : RATHERF0EDUNIT
Slot/Well .. : BA25/17-21,3A1

HEASUREDANGLE DIRECTION TVD NORTHINGS EASTINGS VERTICAL DOG
DEPTH DEG DEG FEET FEET SECTION LEG

5300.00 0.19 151.63 5299.80 15.66 S 27.76 E -31.52 0.00
5309.00 0.08 178.48 5308.80 15.68 S 27.77 E -31.54 1.38
5317.00 3.20 308.00 5316.80 15.55 8 27.59 E -31.32 40.64
5337.00 8.20 305.30 5336.69 14.38 S 25.99 E -29.33 25.03
5357.00 13.60 302.50 5356.32 12.29 S 22.84 E -25.56 27.12

5377.00 19.30 299.80 5375.50 9.38 S 17.98 E -19.95 28.75
5397.00 25.20 297.70 5394.00 5.76 S 11.34 E -12.48 29.76
5417.00 31.70 296.60 5411.57 1.42 S 2.86 E -3.13 32.60
5437.00 38.00 296.30 5427.98 3.67 N 7.37 W 8.06 31.51
5457.00 43.80 299.10 5443.09 9.77 N 18.94 W 20.94 30.41

5477.00 49.40 300.80 5456.83 17.03 N 31.52 W 35.32 28.67
5497.00 55.10 302.70 5469.07 25.35 N 44.96 W 51.04 29.47
5517.00 59.70 304.40 5479.84 34.67 N 58.99 W 67.83 24.09
5537.00 64.40 305.70 5489.21 44.81 N 73.45 W 85.47 24.19
5557.00 68.60 305.80 5497.19 55.53 N 88.33 W 103.79 21.00

5577.00 73.10 305.70 5503.75 66.56 N 103.66 W 122.67 22.50
5597.00 77.40 305.90 5508.84 77.87 N 119.34 W 141.99 21.52
5617.00 83.30 306.80 5512.19 89.56 N 135.22 W 161.69 29.83
5643.00 89.90 308.60 5513.73 105.42 N 155.74W 187.63 26.31
5667.00 89.70 310.10 5513.81 120.64 N 174.30 W 211.62 6.31

5698.00 89.20 309.50 5514.11 140.48 N 198.11W 242.60 2.52
5730.00 89.80 309.80 5514.39 160.90 N 222.75 W 274.59 2.10
5761.00 89.60 309.50 5514.55 180.68 N 246.62 W 305.57 1.16
5793.00 89.00 308.60 5514.94 200.83N 271.47W 337.57 3.38
5825.00 89.10 308.50 5515.47 220.77N 296.49 W 369.56 0.44

5856.00 88.10 308.50 5516.23 240.07 N 320.74 W 400.55 3.23
5888.00 89.00 308.50 5517.04 259.98 N 345.78 W 432.54 2.81
5920.00 90.00 309.50 5517.32 280.12N 370.65W 464.53 4.42
5952.00 91.30 309.80 5516.96 300.53 N 395.28 W 496.51 4.17
5984.00 90.30 309.30 5516.51 320.91 N 419.95 W 528.50 3.49

6015.00 88.40 308.70 5516.86 340.41 N 444.04 W 559.49 6.43
6047.00 88.10 308.80 5517.84 360.44 N 468.99 W 591.47 0.99
6079.00 87.70 307.60 5519.01 380.21 N 494.12 W 623.45 3.95
6111.00 88.50 306.60 5520.07 399.50 N 519.62 W 655.43 4.00
6142.00 90.00 306.80 5520.48 418.03 N 544.48 W 686.42 4.88

6174.00 90.50 306.60 5520.34 437.15 N 570.13 W 718.41 1.68
6205.00 89.10 306.90 5520.45 455.70 N 594.97W 749.40 4.62
6237.00 88.50 305.90 5521.12 474.68 N 620.72 W 781.38
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SPERRY-80NDRILLINGSERVICES
SURVEYDATA

Customer ... : Mobil(Utah)
Platfora ... : RATHERF0EDUNIT
Slot/Well .. : BA25/17-21,3A1

MEASUREDANGLE DIRECTION TVD NORTHINGS EASTINGS VERTICAL DOG
DEPTH DEG DEG FEET FEET SECTION LEG

6269.00 89.00 304.90 5521.81 493.21 N 646.80 W 813.34 3.49
6301.00 90.40 305.80 5521.98 511.73 N 672.90 W 845.30 5.20
6333.00 89.10 304.80 5522.12 530.22 N 699.01 W 877.27 5.13
6365.00 90.90 305.40 5522.12 548.62 N 725.19 W 909.22 5.93
6396.00 91.80 304.90 5521.39 566.46 N 750.53 W 940.18 3.32

6428.00 90.40 305.20 5520.78 584.83 N 776.72 W 972.13 4.47
6460.00 89.90 306.00 5520.69 603.46 N 802.74 W 1004.10 2.95
6492.00 90.30 305.40 5520.64 622.13 N 828.73 W 1036.07 2.25
6523.00 90.80 306.00 5520.34 640.22 N 853.90 W 1067.05 2.52
6554.00 91.90 306.20 5519.61 658.48 N 878.94 W 1098.02 3.61

6586.00 88.40 306.40 5519.53 677.42 N 904.73 W 1130.00 10.96
6618.00 88.00 306.90 5520.53 696.52 N 930.39 W 1161.98 2.00
6650.00 89.50 306.90 5521.23 715.72 N 955.97W 1193.96 4.69
6681.00 90.00 308.30 5521.36 734.64 N 980.53 W 1224.96 4.80
6712.00 89.80 308.80 5521.42 753.96 N 1004.78 W 1255.96 1.74

6744.00 90.30 308.10 5521.39 773.86 N 1029.84 W 1287.96 2.69
6776.00 89.80 307.10 5521.36 793.38 I 1055.19 W 1319.95 3.49
6808.00 89.60 307.20 5521.53 812.71 N 1080.70 W 1351.95 0.70
6839.00 88.90 308.30 5521.94 831.68 N 1105.20 W 1382.95 4.21
6871.00 89.00 308.30 5522.52 851.51N 1130.31 W 1414.94 0.31

6903.00 89.70 308.50 5522.89 871.39 N 1155.39 W 1446.94 2.28
6935.00 90.40 308.30 5522.86 891.26 N 1180.47 W 1478.94 2.28
6959.78 90.40 308.30 5522.69 906.62 N 1199.91 W 1503.72 0.00

THEDOGLEGSEVERITYIS IN DEGREESPER100.00 FEET.
N/ECOORDINATEVALUESGIVENRELATIVETOWELLBEAD.
TVDCOORDINATEVALUESGIVENRELATIVETOWELLBEAD.
THEVERTICALSECTIONORIGINIS WELLBEAD.
THEVERTICALSECTIONWASCOMPUTEDALONG308.00 (TRUE).
CALCOLATIONHETHOD:HININCHCORVATURE.

SURVEY6959.78' IS PROJECTEDTOBIT AT



SAMPLE DESCRIPTIONS

OPERATOR: MOBIL
WELL NAME: RATHERFORD UNIT #17-21 NW l-A HORIZONTAL LATERAL LEG #3

DEPTH LITHOLOGY

5317.00 5330.00 "LS tan-ltbrn-gybrn,oce crm-wh,crpxl,occ micxl,v sl
anhy,occ rthy-sl arg,chk ip,dns,tt,NFSOC,w/scat bf-brn CHT frag,v rr v thn
calc rthy lt-mgy SH lams & v rr arg 1my gybrn micxl DOL lams"

5330.00 5350.00 "LS brn-ltbn,occ gybrn,crm-wh,crpxl-micxl,rthy,arg,v sl
slty,bcmg mrly ip,occ chk,anhy,dns,chty-rr trnsl-bf CHT frag,rr fos
frag,dns,tt,NFSOC,w/scat ltgy-gy-gybrn plty mica sl slty v sl carb calc-sl
dol SH lams-incl & gybrn-brn micxl lmy mrly DOL lams"

5350.00 5360.00 "LS AA,v slty-grdg to v lmy ltgy-crm SLTST,chk ip,incr mic
fos,dol-mrly ip,dns,tt,NFSOC,scat ltbrn-trnsl CHT frag,tr lt-dkgy plty sl
carb mica SH lams-incl,v rr dns mrly calc DOL frag,tt NFSOC"

5360.00 5370.00 "LS AA,tt,NFSOC,w/lt-dkgy-blk SH plty mica sl slty dol-calc
occ carb,v thn SLTST lams,scat CHT frag AA"

5370.00 5380.00 "LS tan-brn,occ crm-wh,crpxl,micxl,occ arg,rthy,anhy-v rr
ANHY xl,mic fos,decr SH & SLTST incl AA,tt,NFSOC"

5380.00 5390.00 "LS wh-crm,occ bf-tan,crpx1,rr micx1,chk,occ plty,v rr mic
fos,sl styl,chty ip,dns,tt,NFSOC,w/v rr bf-trnsl CHT frag & rr SH lams"

5390.00 5400.00 "LS AA,occ vfxl-gran,abnt ANHY cmt-POR fl,tt-rr intxl POR,v
rr spty bri yel FLOR,n vis STN,n-v p slow dif CUT,abnt trnsl-bf-smky gybrn
CHT frag"

5400.00 5410.00 "LS crm-wh-tan,occ ltbrngy-ltbrn,tr ltgy,crpx1,rr micx1,chk
plty-sl anhy/tr xln ANHY-POR fl,tr sl slty-sdy strk,CHT AA-rr fos,pred
dns,tt/rr frac-intxl-vug POR,rr bri yel FLOR,n-tr ltbrn/pp blk dd o STN,fr
dif-slow stmg mlky CUT"

5410.00 5420.00 "LS ltgybrn-brn,occ crm-tan,tr dkbrn,wh,crpxl-micxl,rthy-
chky-rr slty,occ arg-sl shy,dns-chty,tr CHT AA,rr mic fos,sl dol ip,tt,NFSOC"

5420.00 5430.00 "LS tan-crm-wh,occ ltbrngy,tr brn,ltgy,crpxl-micxl,chk
plty-sl anhy/tr xln ANHY-POR fl,CHT AA,rr fos,dns,tt/rr frac-intxl-vug POR,tr
dull-bri yel FLOR,n-tr ltbrn STN,fr dif-slow stmg mlky CUT"

5430.00 5440.00 "LS AA,chk plty-sl anhy AA,CHT AA,rr CALC xl,dns,tt/tr
frac-intxl-vug POR,incr FLOR,STN-CUT AA"

5440.00 5450.00 "LS m-ltgy mot/blk-dkgy arg-calc sl carb SH,occ tan-crm-
wh,tr brn,micxl-crpxl,rthy,occ grdg to lmy-calc slty carb SH ip,sl chky-
anhy/rr xln ANHY,tr CHT AA,v rr intxl-frac POR,decr FLOR AA,STN-CUT



DEPTH LITHOLOGY

5450.00 5470.00 "LS crm-tan-wh,occ lt-mgybrn,tr brn-dkbrngy,ltgy,crpxl-
micxl,chk plty-sl anhy/tr xln ANHY-POR fl,tr blk SH mot AA,dkbrn-blk-crm

CHT,rr CALC xl & mic fos,dns,tt/rr frac-intxl POR,rr-tr dull-spty bri yel
FLOR,n-tr ltbrn STN,fr dif-slow stmg mlky CUT"

5470.00 5480.00 "LS m-dkgy-gybrn,dkbrnblk,occ ltgy,tan,brn,micxl,occ
crpxl,rthy-sl slty,arg-sl shy,occ mot AA,occ grdg to calc-dol sl carb SH,tr
CHT AA,tt,NFSOC"

5480.00 5490.00 "LS m-ltgybrn-brn,occ ltgy,tr dkbrn,crpx1,occ micxl-
xfx1,rthy,sl shy-arg-decr mot AA/intbd slty-sdy strk,chky-sl anhy,tr f gr
QTZ-occ grdg to f gr SS/lmy-calc mtx,rr CHT-xl ANHY,tt,n vis POR,NSOC"

5490.00 5510.00 "LS m-ltgy,m-dkbrn decr/depth,tr dkbrnblk,wh,micxl-
vfxl,crpxl,bcmg sdy-slty grdg to dns SS AA,intbd/sl mot dol shy dns prtgs
grdg to calc-dol SH,rr brn-crm CHT,v rr dism PYR,tt,NFSOC"

5510.00 5520.00 "LS crm-tan-ltbrn,occ brn,crpxl-micxl,cln-rthy,arg-v sl
slty,occ dol ip,scat ltgy v lmy SLTST ptgs,v rr trnsl-brn CHT
frag,dns,tt,NFSOC,w/v rr thn brn-mbrn micxl lmy sl arg DOL lams/incl,tt-v rr
intxl POR,v p FLOR-STN-CUT"

5520.00 5530.00 "LS PKST v sl fos dns tt NFSOC AA v rr CHT frag,w/DOL incl-
brn-mbrn micxl arg-rthy v sl slty lmy occ shy w/thn ANHY stks tt-tr intxl
POR,mfr dull yel FLOR,rr ltbrn STN,v p slow dif-slow stmg CUT,scat rr SH
lams"

5532.00 5540.00 "LS crm-gy,occ tan,crpxl,dns,sl anhy,v sl dol,slty ip,rr
styl,dns,tt,NFSOC,w/v rr thn DOL AA,scat trnsl-fr CHT frag,"

5540.00 5550.00 "LS wh-ltgy-gy,occ tan,crpxl,PKST AA,v rr thn arg brn DOL
AA,rr scat CHT frag,bcmg carb SH"

5550.00 5580.00 "SH blk-dkgy,sbblky-sbplty,sft-mfrm,rthy,sl slty,mica,calc-
dol,carb-sooty,w/scat tr dns LS & v arg rthy shly DOL frag incr w/depth"

5580.00 5590.00 "SH AA,bcmg LS brn-mbrn,occ crm-tan,crpxl-sl micx1,dns,cln-
rthy,sl plty-chk,sl arg,v sl dol,rr Crin fos,anhy-rr ANHY incl,tt,NFSOC,w/rr
thn stks mbrn micxl dns sl fos lmy tt DOL"

5590.00 5600.00 "LS AA,bcmg pred ltgy-wh sl slty anhy plty,dns,tt-v rr spty
intxl POR,n-tr dull yel FLOR,n vis STN,v p slow dif CUT,scat DOL ptgs m-dkbrn
crpxl-micxl v arg sl lmy arg tt NFSOC,w/v rr v thn blk carb SH lams & trnsl-
bf CHT frag"

5600.00 5610.00 "LS crm-tan-brn,occ wh-ltgy,pred crpxl anhy PKST,bcmg
micxl-vfxl v sl ool GRNST,v rr bf CHT frag,scat DOL-SH cvgs,rr ANHY xl-
incl,tt-mfr intxl-tr ool POR,tr-fr dull-bri yel FLOR,tr spty brn-v rr blk
STN,tr slow-rr fast
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5610.00 5620.00 "LS AA,decr DOL-SH cvgs,bcmg ooc-oom,incr POR-FLOR-STN-CUT"

5620.00 5630.00 "LS pred crm-tan,occ ltbrn,crpxl-vfxl,gran-micsuc ip,ooc-
oom GRNST,scat dns plty wh-crm tan v sl ool anhy PKST,v rr CHT frag,occ
anhy,tt-fr intxl-ool POR,fr dull-bri yel FLOR,mfr ltbrn-brn-rr blk STN,tr
slow-fr fast stmg CUT"

5630.00 5650.00 "LS tan-crm,occ wh-ltbrn,crpxl-vfxl,occ gran,rr micsuc,ooc-
oom GRNST,scat rr dns occ plty-chk v sl ool PKST,anhy-sl dol cmt,rr ANHY xl-

CHT frag,fr-mg intxl-ool POR,fr-g dull-bri yel FLOR,fr ltbrn-brn STN-rr blk
dd o STN,fr-mg mod fast-tr slow stmg CUT"

5650.00 5660.00 "LS AA,pred ooc-oom GRNST,occ DOL rich cmt,scat dns
PKST,fr-g POR-FLOR-STN-CUT"

5660.00 5670.00 "LS AA,micxl-vfxl,occ gran,crpx1,rr micsuc,ooc-oom
GRNST,scat tr dns sl ool-rr plty chky PKST,anhy-sl dol cmt,tr ANHY x1,rr CHT
frag,g ool-intxl POR,fr-g dull-spty bri yel FLOR,fr ltbrn-brn/tr pp blk dd o
STN,fr dif/tr mod fast-slow stmg mlky CUT"

5670.00 5690.00 "LS AA,vfxl-gran-sl micsuc,rr crpxl,ooc-oom GRNST/tr scat
PKST AA,anhy/tr ANHY xl-POR fl,v rr CHT,v rr dol ip,g ool-tr intxl POR,FLOR
AA,fr ltbrn-tr brn/blk dd o STN,g mod fast-slow stmg mlky CUT"

5690.00 5720.00 "LS tan-crm-ltbrn,occ wh,vfxl-gran-sl micsuc,rr crpx1,ooc-
oom GRNST/tr PKST AA,sl anhy/tr ANHY xl-POR fl,v rr crm-brn CHT,v rr dol ip,g
ool-tr intxl POR,g dull-spty bri yel FLOR,fr ltbrn-tr brn/blk dd o STN,g-fr
slow-mod fast stmg mlky CUT"

5720.00 5740.00 "LS AA/sl incr ltbrn-brn,vfxl-gran-sl micsuc,rr crpx1,suc
ip,ooc-oom GRNST,scat tr dns sl ool-chky plty PKST,sl anhy/tr ANHY xl-POR
fl,v rr CHT AA,v rr dol strk ip,g ool-tr intxl POR,FLOR AA,fr ltbrn-tr
brn/blk dd o STN,g mod fast-slow stmg mlky CUT"

5740.00 5760.00 "LS tan-crm,occ ltbrn,tr brn,wh,vfxl-gran-sl micsuc,rr
crpx1,ooc-oom GRNST,scat tr dns sl ool-rr chky plty PKST,anhy/tr POR fl-rr
xln ANHY,v rr crm-tan CHT,POR AA,g scat spty mod bri-bri yel FLOR,fr ltbrn-tr
brn/blk dd o STN,g mod fast-slow stmg mlky CUT"

5760.00 5780.00 "LS AA,vfxl-gran-sl micsuc,rr crpxl-suc,ooc-oom GRNST/tr
scat dns sl ool-chky plty PKST,anhy/tr POR fl,v rr CHT & xl ANHY,v sl dol
ip,g ool-tr intx1 POR,g even mod bri-spty bri yel FLOR,fr ltbrn-tr brn/blk dd
o STN,g mod fast-slow stmg mlky CUT"

5780.00 5800.00 "LS tan-crm-wh,occ ltbrn,tr brn,vfxl-gran-micsuc,tr micxl-
crpx1,GRNST AA,tr scat dns sl ool PKST,chky-sl anhy/tr POR fl-rr xln ANHY,rr
crm-tan CHT incl,occ sl dol,g ool/tr intxl POR,g scat mod bri/spty bri yel
FLOR,fr-g ltbrn/tr brn-blk dd o STN,CUT
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5800.00 5820.00 "LS tan-crm-off wh,ltbrn,occ brn,vfxl-gran-micsuc,tr micxl-
crpxl,ool-oom GRNST/tr scat dns sl ool PKST,chky-sl anhy/tr POR fl-rr xln
ANHY,rr CHT AA,occ sl dol strk,g ool/tr intxl POR,FLOR-STN-CUT AA"

5820.00 5840.00 "LS AA,vfxl-gran-micsuc,tr micxl-crpx1,GRNST AA/tr scat
PKST AA,chky-sl anhy/tr POR fl-rr xln ANHY,rr crm-tan CHT incl,occ sl dol
strk,g ool/tr intxl POR,g scat mod bri/spty bri yel FLOR,fr-g ltbrn/tr brn-
blk dd o STN,g slow-mod fast stmg mlky CUT"

5840.00 5850.00 "LS AA,ool-oom GRNST/tr scat dns sl ool-vrr chky p1ty
PKST,sl anhy/tr POR fl-v rr xln ANHY,rr CHT AA,tr sl dol strk,POR-FLOR AA,fr-

g ltbrn/tr brn-rr blk dd o STN,g mod fast-fast stmg mlky CUT"

5850.00 5880.00 "LS tan-crm,occ wh,ltbrn,tr brn,vfxl-gran-micsuc,tr micxl-
crpxl,GRNST AA,tr scat dns sl ool PKST,chky-sl anhy/tr POR fl-xln ANHY,v rr
crm CHT,sl dol/tr DOL rich cmt ip,POR AA,g even mod bri/bri yel FLOR,fr-g
ltbrn/tr brn-blk pp dd o STN,CUT AA"

5880.00 5900.00 "LS tan-crm,tr ltbrn,off wh,rr brn,vfxl-gran-micsuc,tr suc-
crpx1,ool-oom GRNST,tr scat dns sl ool-dol PKST,chky-anhy/tr POR fl-xln
ANHY,tr DOl cmt,v rr crm CHT,POR-FLOR AA,g-fr ltbrn/tr brn-blk pp dd o STN,g
mod fast-slow stmg mlky CUT"

5900.00 5920.00 "LS AA,vfxl-gran-micsuc,tr micxl-crpxl,GRNST AA/sl incr
scat dns sl ool PKST,chky-anhy/tr POR fl-xln ANHY,tr crm-ltbrn CHT,occ sl
dol,g-fr ool/tr intxl POR,g scat mod bri-spty bri yel FLOR,fr-g ltbrn/tr brn-
blk dd o STN,CUT AA"

5920.00 5930.00 "LS AA,GRNST AA/tr scat dns sl ool PKST,chky-anhy/tr POR
fl-xln ANHY,rr cnm-ltbrn CHT,occ sl dol,POR AA,g even mod bri-spty bri yel
FLOR,fr-g ltbrn/tr brn-blk dd o STN,g mod fast-fast stmg mlky CUT"

5930.00 5950.00 "LS tan-crm-ltbrn,tr brn,off wh,vfxl-gran-micsuc,tr micxl-
crpx1,ool-oom GRNST/tr scat dns sl ool PKST,chky-anhy/tr POR fl-xln ANHY,rr
CHT AA,occ dol/tr DOL cmt,g ool/tr intxl POR,g scat mod bri-spty bri yel
FLOR,fr-g ltbrn/tr brn-blk dd o STN,CUT AA"

5950.00 5970.00 "LS tan-crm-1tbrn,occ off wh,tr brn,vfxl-gran-micsuc,micxl-
crpx1,GRNST AA,intbd-scat dns sl ool PKST,chky-anhy/tr POR fl-xln ANHY,rr CHT
AA,sl dol/tr DOL rich cmt,g ool/tr intxl POR,g scat mod bri-spty bri yel
FLOR,STN AA,g fast-sl blooming mlky CUT"

5970.00 5990.00 "LS AA,gran-micsuc-vfxl,decr crpxl,GRNST AA/decr intbd-scat
dns sl ool PKST,chky-anhy/tr POR fl-rr xln ANHY,v rr CHT AA,v sl dol,g ool/tr
intxl POR,sl incr scat mod bri-spty bri yel FLOR,g-fr ltbrn/tr brn-blk pp dd
o STN,g fast-mod fast stmg mlky
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5990.00 6010.00 "LS tan-ltbrn,occ crm-off wh,brn,vfxl-gran-micsuc,micxl-

crpxl,GRNST AA,tr intbd-scat dns sl ool PKST,chky-anhy/tr POR fl-rr xln
ANHY,v rr CHT AA,v sl dol,g ool/tr intxl POR,g scat spty bri-mod bri yel
FLOR,g ltbrn/incr brn-tr blk pp dd o STN,CUT AA"

6010.00 6030.00 "LS AA,vfxl-gran-micsuc,micxl-crpxl,ool-oom GRNST/tr PKST
AA,chky-sl anhy/tr POR fl-rr xln ANHY,v rr CHT AA,v sl dol,g ool/tr intxl
POR,g scat spty bri-mod bri yel FLOR,STN AA,g fast-mod fast stmg mlky CUT"

6030.00 6060.00 "LS tan-crm-ltbrn,occ off wh,tr brn,vfxl-micsuc-gran,micxl-

crpx1,GRNST AA,tr scat-intbd dns sl ool PKST,incr chky-anhy/POR fl-rr xln
ANHY,tr tan-ltbrn CHT,v sl dol,POR-FLOR AA,g-fr ltbrn/tr brn-blk dd o STN,g
slow/tr mod fast stmg mlky CUT"

6060.00 6080.00 "LS AA,micxl-vfx1,gran-sl micsuc-occ crpxl,pred ool-sl oom
GRNST,sl incr scat-intbd dns sl ool PKST,incr chky-sl anhy/POR fl-tr xln
ANHY,rr crm-tan CHT,sl dol/tr DOL cmt,POR AA,sl incr FLOR AA,STN-CUT AA"

6080.00 6100.00 "LS AA,vfxl-gran,micxl-micsuc-crpx1,GRNST AA,tr intbd-scat
dns sl ool PKST,chky-anhy/tr POR fl-rr xln ANHY,v rr CHT,sl dol ip,g ool/tr
intxl POR,g scat spty bri-mod bri yel FLOR,g-fr ltbrn/tr brn-blk dd o STN,g
slow-mod fast stmg mlky CUT "

6100.00 6110.00 "LS AA,ool-sl oom GRNST/tr intbd-scat dns sl ool PKST,sl
chky-anhy/tr POR fl-rr xln ANHY,v rr CHT AA,v sl dol ip,POR-FLOR-STN AA,g
slow-mod fast CUT "

6110.00 6130.00 "LS tan-crm-ltbrn,occ off wh,brn,vfxl-gran-micsuc,occ
crpx1,GRNST AA/sl incr intbd-scat PKST AA,chky-anhy/tr POR fl-v rr xln ANHY,v
rr tan-bf CHT,v sl dol,POR AA,g scat spty bri-mod bri yel FLOR,g ltbrn/tr
brn-blk dd o STN,g fast-mod fast stmg mlky CUT "

6130.00 6150.00 "LS tan-ltbrn,occ crm-off wh,brn,vfxl-gran-micsuc,micxl-

crpxl,GRNST AA/tr intbd-scat dns sl ool PKST,chky-anhy/tr POR fl-rr xln
ANHY,v rr CHT AA,v sl dol,g ool/tr intxl POR,g scat spty bri-mod bri yel
FLOR,g ltbrn/incr brn-tr blk pp dd o STN,CUT AA"

6150.00 6160.00 "LS AA,pred ooc-oom GRNST,w/scat rr sl ool dns anhy PKST
frag,g ool-fr intxl POR,fr-mg dull-bri yel FLOR,fr-g ltbrn-brn STN,rr spty
blk dd o STN,fr-g mod fast-fast stmg CUT"

6160.00 6190.00 "LS tan-ltbrn,occ crm-brn,crpxl-vfxl,tr gran-micsuc,pred
ooc-oom GRNST,rr-tr scat dns sl ool occ chk PKST,anhy-rr ANHY xl-POR fl,v rr
bf CHT frag,v sl dol,g ool-tr intxl POR,g bri-dull yel FLOR,fr-g ltbrn-brn
STN-tr blk dd o STN,fr-mg mod fast-fast CUT"

6190.00 6210.00 "LS AA,pred ooc-oom GRNST,scat dns sl ool anhy PKST,tr
trnsl-rr bf CHT frag,fr
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6210.00 6230.00 "LS tan-ltbrn,occ crm-brn,crpxl-vfxl,tr gran-micsuc,pred
ooc-oom GRNST,rr-tr scat dns sl ool occ chk PKST,anhy-rr ANHY xl-POR fl,rr
trnsl CHT frag,sl dol,g ool-tr intxl POR,g bri-dull yel FLOR,fr-g ltbrn-brn
STN-tr blk dd o STN,fr-mg mod fast-fast CUT"

6230.00 6260.00 "LS AA,sl incr vfxl-gran,micsuc ip,incr intxl POR,fr-mg
FLOR-STN-CUT AA"

6260.00 6280.00 "LS tan-brn,occ crm-wh,crpxl-vfxl,gran-micsuc ip,pred ooc-
oom GRNST,rr scat dns sl ool oce chk anhy ip PKST,rr ANHY xl-POR fl,rr trnsl
CHT frag,tr DOL cmt,g ool-fr intxl POR,g bri-dull yel FLOR,fr ltbrn-brn STN-

tr blk dd o STN,fr-mg mod fast-fast stmg CUT"

6280.00 6300.00 "LS AA,bcmg brn wh-crm-ltgy plty chky v sl slty dns tt PKST
w/v rr ool & ANHY stks-rr ANHY fl POR,tt-mg intxl-ool POR,tr-fr dull-bri yel
FLOR,mfr-fr brn STN,no-mg slow-fast stmg mlky CUT "

6300.00 6320.00 "LS tan-brn,occ crm-wh,crpxl-vfxl,gran-micsuc ip,pred ooc-
oom GRNST,rr scat dns sl ool occ chk anhy ip PKST,rr ANHY xl-POR fl,rr trnsl
CHT frag,tr DOL cmt,g ool-fr intxl POR,g bri-dull yel FLOR,fr ltbrn-brn STN-

tr blk dd o STN,fr-mg mod fast-fast stmg CUT"

6320.00 6340.00 "LS tan-ltbrn,rr crm-ltgy,micxl-vfx1,gran-micsuc ip,pred
ooc-oom GRNST,w/scat dns occ chk-plty v sl ool PKST,sl anhy,rr ANHY xl-POR

fl,sl dol cmt,v rr CHT frag,fr-mg intxl-ool POR,mg dull-bri yel FLOR,fr brn-
tr blk STN,fr-mg mod fast-fast stmg CUT"

6340.00 6350.00 "LS AA,pred ooc-oom GRNST AA,w/rr scat dns v sl ool
PKST,fr-g intxl-mg ool POR,fr-g bri-tr dull yel FLOR,mfr ltbrn-brn STN-rr

spty dkbrn-blk dd o STN,fr-g mod fast-fast stmg CUT"

6350.00 6360.00 "LS pred ooc-oom GRNST AA,v sl incr brn-mbrn dns v
sl arg crpxl occ plty PKST frag,rr-tr trnsl-clr-bf CHT frag,v sl decr POR-
FLOR-STN-CUT"

6360.00 6390.00 "LS tan-ltbrn,rr crm,crpx1-vfx1,occ gran-micsuc,intbd ooc-
oom GRNST & dns v sl ool anhy occ plty PKST,rr CHT frag,v rr DOL cmt,scat
ANHY xl,tt-g intxl-ool POR,mg dull-bri yel FLOR,tr-mfr ltbrn-rr spty blk
STN,mfr-fr slow-tr mod fast stmg CUT"

6390.00 6420.00 "LS tan,occ crm-ltbrn,crpxl-vfx1,occ gran-micsuc,s1 ooc-oom
GRNST,w/v rr scat dns sl ool anhy PKST lams,occ sl DOL cmt,scat ANHY xl-POR

fl,tr scat trnsl CHT frag,fr-mg intxl-tr ool POR,mfr-fr dull-bri yel FLOR,tr
spty brn-rr blk STN,mfr slow-mod fast CUT"

6420.00 6430.00 "LS AA,sl incr dns ool-v sl fos PKST,sl decr POR-FLOR-STN-

CUT"

6430.00 6440.00 "LS AA,sl incr vfxl-gran,micsuc ip,incr intx1 POR,mfr FLOR-
STN-CUT
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6440.00 6460.00 "LS tan-ltbrn,rr crm,crpxl-vfxl,occ gran-micsuc,intbd ooc-
oom GRNST & dns v sl ool anhy occ plty PKST,rr CHT frag,v rr DOL cmt,scat
ANHY xl,tt-g intxl-ool POR,mg dull-bri yel FLOR,tr-mfr ltbrn-rr spty blk
STN,mfr-fr slow-tr mod fast stmg CUT"

6460.00 6480.00 "LS tan-ltbrn,rr crm-ltgy,micxl-vfxl,gran-micsuc ip,pred
ooc-oom GRNST,w/scat dns occ chk-plty v sl ool PKST,sl anhy,rr ANHY xl-POR
fl,sl dol cmt,v rr CHT frag,fr-mg intxl-ool POR,mg dull-bri yel FLOR,fr brn-
tr blk STN,fr-mg mod fast-fast stmg CUT"

6500.00 6520.00 "LS pred g ooc-oom GRNST AA,w/sl incr PKST w/depth,v rr
ANHY-DOL cmt,scat trnsl-bf CHT frag,rr ANHY xl-POR fl,fr-g intxl-ool POR,fr-

mg dull-bri yel FLOR,tr-fr ltbrn STN-v rr spty blk dd o STN,fr-mg mod fast-tr
fast stmg CUT"

6520.00 6560.00 "LS tan,occ ltbrn-crm,micxl-vfxl,gran-micsuc ip,pred ooc-
oom GRNST,w/scat dns occ chk-plty v sl ool PKST,sl anhy-rr ANHY xl-POR fl,rr
DOL cmt,v rr CHT frag,tt-mg intxl-fr ool POR,fr dull-bri yel FLOR,tr brn-rr
blk STN,v p slow-fr mod fast-fast stmg CUT"

6560.00 6580.00 "LS tan-ltbrn,rr crm,crpxl-vfxl,occ gran-micsuc,intbd ooc-
oom GRNST & dns v sl ool anhy occ plty PKST,rr trnsl CHT frag,v rr DOL
cmt,scat ANHY xl-POR fl,tt-g intxl-ool POR,mg dull-bri yel FLOR,tr-mfr ltbrn-
rr spty blk STN,mfr slow-tr mod fast stmg CUT"

6580.00 6610.00 "LS,ltbrn-tn-occ crm,sl mott,rr crpxl,pred mic-vfxl,sl suc-
mdns mtx,ooc-oom-sl suc GRNST,dns-PKST,sme chlky/calc fld casts,rr anhy
xl,pred intxl to scat oom-ooc fab POR por,mbri-bri yelgld FLOR,v-slo p-
strm/dif cut,pred dkbrn-sptty blk o STN res"

6610.00 6630.00 "LS,ltbrn-tn-crm,mot,pred mic-vf xl,sl suc-sl grn-oom-ooc-
GRNST,tr dns-PKST,rr calc frc flgs,sl ool,rr fos frgs,clky cast flgs;pred m-f
interxln to pr-red oom-occ fab POR,pred dkbrn-ltbrn o STN,spty blk o STN
res,mbri-bri yelgld FLOR,slo-dif strm CUT"

6630.00 6650.00 "LS,1tbrn-tn-crm,mot,pred mic-vf xl,sl suc-sl grn-oom-ooc-
GRNST,rr dns-PKST,rr calc frc flgs,ool,rr ANHY xl,rr fos frgs,clky cast
flgs;pred m-f interxin to pr-red oom-occ fab POR,pred dkbrn-ltbrn o STN,spty
blk o STN res,mbri-bri yelgld FLOR,slo-dif strm CUT"

6650.00 6670.00 "LS,ltbrn-tn-crm,mott,rr crpx1,pred mic-vf xl,rr-dns-sl ool
PKST,occ grn-ooc-oom GRNST,rr ANHY xl,sme calc/chlky fld casts,rr calc frac
flgs,ool/tr pel,rr foss frgs,pred f-intxl to oom-ooc fab POR,mbri-bri yelgld
FLOR,slo strm/dif/CUT,pred ltbrn-dkbrn o STN"

6670.00 6690.00 "LS,ltbrn-tn,occ crm,mot,mic-pred vf xln,sl suc-oom-ooc
GRNST,ool,tr pel,scat chlky/calc fld casts,rr foss frgs,rr ANHY xl;pred
interx1n to oom/occ w/sme scat introol fab POR,m strm/dif cut,mbri-bri yelgld
FLOR,pred dkbrn o STN,sptty blk o STN
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6690.00 6710.00 "LS,ltbrn-tn,occ crm,mott,mic-vf x1,pred ooc-oom GRNST,rr
dns PKST,ool,sme chlky/calc cast flgs,rr calc frac flgs,clky,sl rthy;pred m-f
intxl to oom-ooc fab POR,sme scat introol POR,pred dkbrn O STN,sptty blk o
STN res,mbri-bri yelgld FLOR,p-m slo dif CUT"

6710.00 6730.00 "LS,ltbrn-tn-crm,mot,pred mic-vf xl,sl suc-sl grn-oom-ooc-
GRNST,tr dns-PKST,rr calc frc flgs,sl ool,rr fos frgs,clky cast flgs;pred m-f
interxln to pr-red oom-occ fab POR,pred dkbrn-ltbrn o STN,spty blk o STN
res,mbri-bri yelgld FLOR,slo-dif strm CUT"

6730.00 6760.00 "LS,ltbrn-tn-crm,mott,mic-vf xln,mdns-sl suc-occ grn
mtx,pred oom-ooc GRNST,rr dns-sl ool PKST,ool,rr ANHY x1,sl chlky/rthy,sme
chlky/calc fld casts,rr calc frac flgs;pred m-f interxln to p-red oom/ooc fab
POR,sme scat introol fab POR,mbri yelgld flor"

6760.00 6780.00 "LS,ltbrn-tn-crm,mott,rr crpxl,pred mic-vf xl,rr-dns-sl ool
PKST,occ grn-ooc-oom GRNST,rr ANHY x1,sme calc/chlky fld casts,rr calc frac
flgs,ool/tr pel,rr foss frgs,pred f-intxl to oom-ooc fab POR,mbri-bri yelgld
FLOR,slo strm/dif/CUT,pred ltbrn-dkbrn o STN"

6780.00 6800.00 "LS,ltbrn-tn-crm,mott,pred mic-vf x1,mdns-occ grn-sl suc
mtx,occ grn-ooc-oom GRNST,rr ANHY xl,sme calc/chlky fld casts,rr calc frac
flgs,ool/tr pel,rr foss frgs,pred f-intxl to oom-ooc fab POR,mbri-bri yelgld
FLOR,slo strm/dif/CUT,pred dkbrn o STN"

6800.00 6830.00 "LS,1tbrn-tn,occ crm,mot,mic-vf xln,sl suc-occ grn mtx,mdns
mtx,pred oom-ooc ool GRNST,rr sl ool-PKST,sl rthy,rr calc frac flgs,tr foss
frgs,chlky/calc cast flgs;pred f-interxln to oom/ooc fab por,mbri-bri yelgld
FLOR,m-f stem/dif CUT,pred dkbrn o STN"

6830.00 6850.00 "LS,ltbrn-tn,mot,pred vf-mic xl,sl suc-occ grn mtx,mdns mtx
ip,pred oom-ooc ool GRNST,ool rich,sl rthy,rr calc/chlky flgs,sl anhy;pred m-
f oomoldic to oolicastic w/sme scat intrxln fab POR,dkbrn-blk O STN,p-m slo
stem/dif CUT,mbri-sptty bri yelgld FLOR"

6850.00 6870.00 "LS,1tbrn-tn-crm,mot,mic-vf xln,sl suc-occ grn-mdns
mtx,pred oom-ooc GRNST,sme mdns-sl ool PKST,sl anhy,sl rthy,rr calc frac
flgs,ool,rr foss frgs;pred oom/occ to interxln w/sme scat introol fab
POR,mbri-sptty bri yelgld FLOR,pred dkbrn o STN,p-strm/difcUT"

6870.00 6900.00 "LS,ltbrn-tn,occ crm,mot,mic-vf xln,sl suc-occ grn mtx,mdns
mtx,pred oom-ooc ool GRNST,rr sl ool-PKST,sl rthy,rr calc frac flgs,tr foss
frgs,chlky/calc cast flgs;pred f-interxln to oom/ooc fab por,mbri-bri yelgld
FLOR,m-f strm/dif CUT,pred dkbrn O STN"

6900.00 6920.00 "LS,ltbrn-tn-occ cnm,s1 mott,rr crpxl,pred mic-vfxl,sl suc-
mdns mtx,ooc-oom-GRNST,dns-PKST,sme chlky/calc fld casts,rr anhy x1,pred
intxl to oom-ooc fab POR por,mbri-bri yelgld FLOR,v-slo p-stem/dif cut,pred
dkbrn-sptty blk o STN
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DEPTH LITHOLOGY

6920.00 6940.00 "LS,ltbrn-tn-occ crm,mic-vf xln,sl suc-occ grn mtx,mdns
mtx,pred oom-ooc-sl suc GRNST,tr mdns PKST,ool,sme calc/chlky fld casts,rr
foss frgs;pred interxln to pr-m oom/ooc fab POR,mbri yelgld FLOR,wk slo
strm/dif CUT,dkbrn o STN,sptty blk o STN res"

6940.00 6959.00 "LS,ltbrn-tn-crm,mot,pred mic-vf xl,sl suc-sl grn-oom-ooc-
GRNST,tr dns-sl ool PKST,rr calc frc flgs,ool,rr foss frgs,chlky cast
flgs;pred m-f interxln to pr-red oom-occ fab POR,pred dkbrn-ltbrn o STN,spty
blk o STN res,mbri-bri yelgld FLOR,slo-dif strm



FORMATION TOPS

OPERATOR: MOBIL
WELL NAME: RATHERFORD UNIT #17-21 NW 1-A HORIZONTAL LATERAL LEG #3

FORMATION NAME SAMPLE SAMPLE DATUM
MEASURED TRUE VERTICAL KB:4751'

DEPTH DEPTH
UPPER ISMAY 5359' 5358' -607

LOWER ISMAY 548T 5463' -712

GOTHIC SHALE 5549' 5494' -743

DESERT CREEK 5582' 5505' -754

DC 1-A ZONE 5602' 5510'
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GEOLOGICAL SUMMARY

AND

ZONES OF INTEREST

The Mobil Exploration and Production U.S., Inc., Ratherford Unit #17-21 Northwest
Horizontal Lateral Leg #3 was a re-entry of the Mobil Ratherford Unit #17-21 located in Section
17, T41S, R24E, and was sidetracked in a northwesterly direction from 5317' measured depth,
5317' true vertical depth, on April 24, 1998. The lateral reached a measured depth of 6959', true
vertical depth of 5522.5' at total depth, with a horizontal displacement of 1166' and true vertical
plane 141.4 degrees on April 23, 1998 in the Desert Creek I-A porosity zone. As previously noted,
during the initial preparation of the well bore, difficulty was experienced setting the oriented packer
due to bad casing. The packer was finally set at 5349' instead of 5456' as originally planned. This
necessitated setting the whipstock for lateral #3 about 100 feet higher than called for in the drilling
plan, resulting in a curve radius of 196 feet.

After tripping in the hole with the directional drilling assembly, the well was circulated out
with 25 ppm H2S noted. Do to length of the curve radius, the curve and lateral sections of the hole
were drilled without a bit trip to change the bottom hole assembly. The curve portion of the lateral
was completed at a true vertical depth of 5513.7', in the 1-A porosity zone of the Desert Creek on
April 26, 1998. Because the lateral was started higher than anticipated, the curve section of the hole
was begun in the lower 41' of the Honaker Trail Formation of the Hermosa Group before
encountering the typical section of Upper Ismay, Lower Ismay, Gothic Shale and Desert Creek
members of the Upper Paradox Formation.

Objectives of the Ratherford Unit #17-21 leg #3 horizontal lateral were to penetrate and
drill the 1-A porosity horizon, to identify and define the lithology, and evaluate the porosity and
effective permeability of the 1-A bench of the Desert Creek. These objectives were accomplished
in the 1-A zone, which showed a consistent lithology. After completing the curve portion of the
lateral, the lateral section required only minor amounts of sliding to remain within the porosity zone
as well as control horizontal plane direction. The well path used the proposed target line as a
reference point through out the 1-A zone. Only the top of the porosity zone was encountered within
the 1-A zone. The lateral section of the hole was at a horizontal displacement of 1503.7' in the good
oolicastic to oolmoldic grainstones of the 1-A zone. .

The basal 41 feet of the Honaker Trail Limestone was penetrated as drilling of lateral leg #3
was begun just under the whipstock. The lithology was predominately dense limestone packstone,
which was light brown to light gray brown to cream, microcrystalline to cryptocrystalline with an
earthy to slightly chalky texture, occasionally argillaceous, cherty, occasionally grading to very
limey marlstone. Interbedded within the limestones were light gray to brown-gray shales, medium
gray brown to brown, argillaceous to very slightly marly dolomites and scattered chert fragments.
The zone exhibited no visible porosity, fluorescence, stain or cut. The basal shale marker at the base
of the Honaker Trail lime and above Upper Ismay was represented by a light to dark gray to gray
brown shale, slightly silty to micaceous, calcareous to slightly dolomitic, occasionally
carbonaceous, with very thin argillaceous, marly limestone and dolomite
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The top of the Upper Ismay was encountered at a measured depth of 5359', true vertical
depth of 5358'. The majority of the formation, from 5359' to 5433' measured depth was
characterized by a dense argillaceous to silty, cherty to slightly anhydritic limestone. The limestone
was tan to cream to white and occasionally brown to some gray brown, microcrystalline to
cryptocrystalline with a occasionally chalky to slightly silty texture, predominately dense and tight
crystalline matrix and had very rare algal material. Rare to traces of translucent to tan to brown and
occasional dark brown to smokey gray brown cherts were present plus scattered crystalline calcite
and anhydrite. Scattered throughout this interval were very rare streaks of intercrystalline to pin
point vuggular porosity, with rare sample shows. The argillaceous limestones were generally darker
in color with a slightly silty texture, grading to a calcareous siltstone and limey shale in part. At a
measured depth of 5433' through 5441', a tan to light brown, some brown, microcrystalline to very
fine crystalline, very slightly algal limestone grainstone was noted. This limestone was slightly silty,
with rare tan cherts, and had scattered crystalline calcite and anhydrite in filled fractures. This 8'
thick interval of limestone grainstones, approximately 46' above the base of the Upper Ismay
displayed a poor sample show in a very rare intercrystalline to slightly algal to fracture porosity
development. The sample show displayed a poor light brown stain, a trace of spotty yellow
fluorescence and a diffuse to slow streaming cut. The lower 46' of the Upper Ismay from 5441' to
5487' had very poor to no porosity development with very slight to no sample shows. From 5441'
to the top of the Lower Ismay was a limestone packstone, which was cream to white to tan and
occasionally gray brown to brown, cryptocrystalline to microcrystalline with a chalky to silty
texture, with carbonaceous streaks and became increasingly dolomitic and shalely with depth. The
zone was also slightly anhydritic with a trace of crystalline anhydrite, a scattered tan to brown chert,
very rare thin argillaceous brown microcrystalline dolomite and scattered dark gray to black shale
laminae. This zone displayed no to very rare intercrystalline to fracture porosity with very rare,
scattered bright to dull yellow fluorescence, very rare brown stain and a poor slow streaming cut.
The Hovenweep marker between the Upper and Lower Ismay members was well represented in the
samples in this lateral, consisting of a very slight increase in the brown to gray brown to gray,
dolomitic to calcareous, slightly silty, occasionally micaceous, very slightly fossiliferous,
occasionally carbonaceous shales.

The top of the Lower Ismay was picked at a measured depth of 5487', 5463' true vertical
depth, and was based primarily on sample identification and an increase in penetration rate. The
lithology of the Lower Ismay from 5487' to 5519' measured depth, 5463' to 5480' true vertical
depth, was predominately a white to cream to brown and occasionally light gray brown,
cryptocrystalline to microcrystalline limestone, predominately earthy to silty and argillaceous with
thin chalky to anhydritic streaks. This interval had minor amounts of translucent to brown chert, and
had scattered black carbonaceous inclusions. The limestones displayed no visible porosity or
sample shows. At a measured depth of 5519' to 5532' measured depth, 5488' true vertical depth,
the lithology changed to a brown to medium brown, microcrystalline, argillaceous, limey dolomite
grainstone. This dolomite had a trace of intercrystalline porosity with a trace of sample show.
Interbedded with in this dolomite were cream to gray to tan, dense limestone packstone with no
visible porosity or sample show. The lower portion of the Lower Ismay from 5532' to the top of the
Gothic at 5549' measured depth became increasingly argillaceous and darker in color, as the
limestones and very thin dolomites graded into the shale of the Gothic Shale. This portion of the
section was predominately tan to cream to light gray, dense to argillaceous limestones and very thin
brown to medium brown, very argillaceous to marly dolomites. These limestones and dolomites
were mainly microcrystalline to cryptocrystalline, earthy to slightly silty, as well as being slightly
anhydritic with scattered tan to brown chert. Thin interbeds of carbonaceous shales were noted.
Minor traces of fossils of indeterminate character were also
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The Gothic Shale was penetrated at a measured depth of 5549', 5493' true vertical depth,
and was the typical lithology, predominantly dark brown to black to dark gray shale, carbonaceous,
silty, calcareous to slightly dolomitic and slightly micaceous. The top of the Gothic was picked
primarily by a significant decrease in the penetration rate as well as an increase in the amount of
shale in the samples. The top underlies the Lower Ismay with a gradational contact and overlays the
Desert Creek with a rather sharp contact.

The top of the Desert Creek member of the Upper Paradox formation was marked by a thin
transition zone facies between the overlying Gothic Shale and the underlying 1-A porosity zone.
This thin interval, in this northwesterly direction had a true thickness of approximately 5'. The
lithology of the transition zone in this lateral, displayed the typical transition zone facies of
interbedded light gray to white to brown, cryptocrystalline to microcrystalline limestone,
argillaceous to clean, rare crinoid fossils and dense, with thin streaks of medium brown to brown
dolomite, microcrystalline with a argillaceous to limey matrix, thin dark gray to black,
carbonaceous shale partings and very thin anhydrite streaks to scattered crystals. This zone
displayed no visible porosity with no visible staining, spotty very poor dull mineral fluorescence
and no visible cut.

The top of the Desert Creek l-A porosity zone was encountered at a measured depth of
5602', true vertical depth of 5510', approximately flat to the top of the 1-A zone on the R.U. 17-21
vertical well log. The top was noted by a significant increase in the penetration rate and a change to
the typical oolitic limestone grainstone displaying oomoldic and intercrystalline porosity
development. The limestones in the northwesterly l-A porosity zone were tan to brown, some
cream, very fine to microcrystalline, with a noticeable amount of granular to microsucrosic texture,
oolicastic to oomoldic and a slightly anhydritic to dolomitic cement. These limestone grainstones
have a fair to good oolitic and intercrystalline porosity development, fair brown stain to traces of
black bitchimum stain*, a good bright to occasionally dull yellow fluorescence and fair to good
streaming to some slow diffused cuts. Thin interbeds of slightly oolitic limestone packstones were
present though out the 1-A porosity zone and were cream to tan in color, microcrystalline with a
dense tight to slightly chalky texture. The limestone packstones had no visible sample shows and
were occasionally anhydritic. The 1-A porosity zone was projected to be about 9 feet thick in this
northwesterly lateral, based on the 1-A zone thickness seen in Lateral Leg #1. The vertical well log
showed the 1-A zone to be approximately 13' thick and was expected to thin as the lateral moved
away from the vertical well bore. The 1-A zone, in this northwest lateral, was encountered at a
horizontal displacement of 143', and was interpreted to be thinner than the 13 foot thick porosity
zone seen on the gamma neutron log from thevertical well.

The curve portion of the lateral was completed at a measured depth of 5643', 5513.7' true vertical
depth, and a horizontal displacement of 188', with an inclination of 89.9 degrees, on April 26, 1998.
As mentioned earlier due to the length of the lateral, the lateral was able to be continued with no trip
to change bottom hole assemblies.

As the lateral was continued in the good oolicastic to comoldic limestone grainstones of the
1-A porosity zone, the formation slowly pushed the well path downward as the well bore was
rotated ahead. The base of the 1-A porosity zone was not encountered through out the drilling of the
lateral. The top of the 1-A zone was "bumped" at measured depths of 5990' and 6293', with true
vertical depths of 5516.5' and 5522', at horizontal displacements of 533' and 837' respectively, as
the well bore followed the best porosity downward, with an inclination of approximately 89
degrees. The top of the 1-A horizon appeared to level off at a true vertical depth of 5521 to 5520',
before slowly trending upward at a measured depth of 6430', with a horizontal displacement of
974'. As the well path was slowly continued upward at a very shallow angle the top l-A porosity
zone was again bumped at a measured depth of 6560', 5519.5' and a horizontal displacement to
l 104'. At this point the well path was again slowly pushed downward, as the well path
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continued to its termination at a measured depth of 6959', 5522.7' true vertical depth and a
horizontal displacement of 1503'.

Throughout the lateral section through the 1-A porosity zone, the lithology remained in the
good tan to cream to brown, cryptocrystalline to very finely crystalline, oolicastic to oomoldie
limestone grainstones, which had minor anhydrite crystals and some anhydritic to dolomitic cement.
When the top was encountered a slight increase in white to cream, some tan, occasionally oolitic,
slightly chalky to platy limestone packstone, with rare silty streaks was noted. These packstones
showed a decrease in samples shows, and had very thin streaks of porosity, as the packstones were
only very shallowly penetrated. The good oolicastic to oomoldic limestone grainstones showed
predominately good sample shows, with scattered intervals of decreased sample shows, as the top of
the zone was approached. Also noted was very minor flushed zones were noted along the well path,
until nearing the end of the lateral when a significant decrease in the amount of fluorescence, stain
and cut was noted, indicating an increase in possible flushing of the zone, as the porosity remained
good.

From the beginning of the lateral section to termination on April 27, 1998, at a measured
depth of 6959', 5522.7 true vertical depth and a horizontal displacement of 1503.7', the lithology
remained consistent. With the exception of minor increases in dense limestone packstones as the top
of the 1-A porosity zone was encountered, the lithology of the zone remained quite consistent in the
good oolicastic to oomoldic limestone grainstones described above, with minor chert fragments and
scattered anhydrite filled porosities. The sample shows remained predominately good, with only
minor variations as indicated above. In tracking the well path through the 1-A in the limestone
grainstone porosity is well developed enough to enhance the overall performance of the zone when
returning the well to water flood.

*The black residual staining has been called by Dr. Dave Eby & others as "bitchimum" and is also
known as "dead oil" ("dd o stn" on mud logs). This staining is associated with the movement of oil
over long periods of time and is a good indicator of producable hydrocarbons when associated with
productive porosities, but can also be found in porosities that have been filled by anhydrites and
other material at later
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WELL SUMMARY 

OPERA TOR: MOBIL EXPLORATION & PRODUCTION U.S. INC. 

NAME: RATHERFORD UNIT #17-21 SE HORIZONTAL LATERAL 
LEG #4 IN THE DESERT CREEK I-A POROSITY BENCH 

LOCATION: SECTION 17, T41S, R24E 

COUNTY/STATE: SAN JUAN, UTAH 

ELEVATION: KB:4751' GL:4739' 

SPUD DATE: 4118/98 

COMPLETION DATE: 5/03/98 

DRILLING ENGINEER: BENNY BRIGGS / SIMON BARRERA 

WELLSITE GEOLOGY: DAVE MEADE 

MUDLOGGING 
ENGINEERS: DA VE MEADE I LUKE TITUS 

CONTRACTOR: 
TOOLPUSHER: 

HOLE SIZE: 

CASING RECORD: 

DRILLING MUD: 
ENGINEER: 
MUDTVPE: 

DIRECTIONAL 
DRILLING CO: 

ELECTICAL LOGGING: 

TOTAL DEPTH: 

STATUS: 

BIG "A" RIG 25 
J. DEES 

4 %" 

SIDETRACK IN WINDOW AT 5302' MEASURED DEPTH 

M-I DRILLING FLUIDS 
RON WESTENBERG 
FRESH WATER & BRINE WATER WI POLYMER SWEEPS 

SPERRY-SUN 

NA 

6915' MEASURED DEPTH; TRUE VERTICAL DEPTH-5522.4' 

TOH & LAY DOWN TOOLS - PREPARE WELL FOR RIG MOVE TO 
R.U. 17-22 LOCATION 
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WELL SUMMARY

OPERATOR: MOBIL EXPLORATION & PRODUCTION U.S. INC.

NAME: RATHERFORD UNIT #17-21 SE HORIZONTAL LATERAL
LEG #4 IN THE DESERT CREEK 1-A POROSITY BENCH

LOCATION: SECTION 17, T41S, R24E

COUNTY/STATE: SAN JUAN, UTAH

ELEVATION: KB:4751' GL:4739'

SPUD DATE: 4/18/98

COMPLETION DATE: 5/03/98

DRILLING ENGINEER: BENNY BRIGGS / SIMON BARRERA

WELLSITE GEOLOGY: DAVE MEADE

MUDLOGGING
ENGINEERS: DAVE MEADE / LUKE TITUS

CONTRACTOR: BIG "A" RIG 25
TOOLPUSHER: J. DEES

HOLE SIZE: 4 ¾"

CASING RECORD: SIDETRACK IN WINDOW AT 5302' MEASURED DEPTH

DRILLING MUD: M-I DRILLING FLUIDS
ENGINEER: RON WESTENBERG
MUD TYPE: FRESH WATER & BRINE WATER W/ POLYMER SWEEPS

DIRECTIONAL SPERRY-SUN
DRILLING CO:

ELECTICAL LOGGING: NA

TOTAL DEPTH: 6915' MEASURED DEPTH; TRUE VERTICAL DEPTH-5522.4'

STATUS: TOH & LAY DOWN TOOLS -- PREPARE WELL FOR RIG MOVE TO
R.U. 17-22

donstaley
Highlight
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DRILLING CHRONOLOGY
RATHERFORD UNIT #17-21

SE 1-A HORIZONTAL LATERAL LEG #4

DATE DEPTH DAILY ACTIVITY
4/28/98 6959' 2' CIR SWEEP & SPLS-PUMP 11 BBL BRINE-TOH TO WINDOW-

DISPLACE HOLE W/BRINE-CUT60' DRLG LINE-TOH-L.D.
LATERAL ASSEM-P. U. RETRIEVINGHOOK-WORK ON
BLOCKS-TIH-CIR BTMS UP THRU CHOKE-W.O. BLOCKS-
RESTRING NEW BLOCKS-DISPLACEHOLEW/BRINE-LATCH
INTO WHIPSTOCK #3-TOH-PICK UP WHIPSTOCK #4 &
STARTER MILL-ORIENT-TIH-SET WHIPSTOCK-CIR BTMS UP-
MILL W/STARTER MILL 5294' TO 5296'-L.D. 2 JTS PIPE-TOH

4/29/98 5296' 34' TUH-L.D. STARTER MILL-PICK UP WINDOW &
WATERMELLON MILLS-TIH-CIR-MILL 5294' TO 5302'-PUMP 10
BBL SWEEP& CIR OUT-DISPLACE HOLE W/BRINE-L.D 66 JTS
AOH-TOH-L.D. MILLS-PICK UP & ORIENT DIR DRLG
ASSEMBLY-TEST MWD & MUD MOTOR-TIH-CIR HOLE THRU
CHOKE--TIH-CIRBTMS UP THRU CHOKE--RIGUP GYRO
DATA-RUN GYRO-TIME DRLG5302' TO 5302'-DIR DRLG
W/WIRE LINE SURVEYS

4/30/98 5330' 130' DIR DRLGW/WIRE LINE SURVEYS TO 5343'-PULL GYRO &
RIG DOWN GYRO DATA-DIR DRLG& SURVEYSTO 5439'-
PUMP 10 BBLS BRINE-L.D. 6 JTS PIPE-DISPLACE HOLE
W/BRINE-TOH-CHANGE OUT MUD MOTOR-TIH-CIR BTMS UP
THRU CHOKE-DIR DRLG& SURVEYS

5/01/98 5460' 148' DIR DRLG & SURVEYS

5/02/98 5608' 813' DIR DRLG & SURVEYS

5/03/98 6421'/ 494' DIR DRLG & SURVEYS TO 6915' (MUD MOTOR FAILED &
6915' TD WELL TD'D)-PUMP 10 BBL SWEEP & CIR SPLS-DISPLACE

HOLE W/BRINE WATER-L.D. 2 JTS PIPE-TOH TO WINDOW-
DISPLACE W/ BRINE-TOH-L.D. DIR ASSEM.-P. U. RETRIEVING
HOOK-TIH-LATCHINTO WHIPSTOCK-SHEAROFF-TOH&
PREPAREWELL FOR RIG MOVE

5/04/98 6915'



DAILY ACTIVITY

Operator: MOBIL
Well Name: RATHERFORD UNIT #17-21 SE 1-A HORIZONTAL LATERAL LEG #4

DATE DEPTH DAILY DATE DEPTH DAILY
4/28/98 6959' 2'
4/29/98 5296' 34'
4/30/98 5330' 130'
5/01/98 5460' 148'
5/02/98 5608' 813'
5/03/98 6421' 494'
5/03/98 6915' TD

BIT RECORD
OPERATOR: MOBIL
WELL NAME: RATHERFORD UNIT #17-21 SE 1-A HORIZONTAL LATERAL LEG #4

RUN SIZE MAKE TYPE INIOUT FTG HRS FT/HR

1 4 ¾" STC MF-37P 5302'/ 1613' 77.5 20.8
6915'

MUD REPORT
OPERATOR: MOBIL
WELL NAME: RATHERFORD UNIT #17-21 SE 1-A HORIZONTAL LATERAL LEG #4

DATE DEFTH WT VIS PLS YLD GEL PH WL CK CHL CA SD OIL WTR

4/28/98 5523' 9.0 26 2 1 olo 11.0 NC NC 80K 4600 1 2% 97%

4/29/98 5302' 9.2 26 2 1 0/0 11.0 NC NC 94K 4000 1 0% 99%

4/30/98 5414' 9.0 26 1 1 0/0 11.0 NC NC 74K 3800 2 4% 94%
5/01/98 5501' 8.7 27 2 1 0/0 12.0 NC NC 70K 3800 3 8% 89%

5/02/98 5752' 8.7 27 2 1 0/0 12.0 NC NC 68K 3400 2 6% 92%
5/03/98 6718' 8.8 26 1 1 0/0 10.0 NC NC 55K 3200 2 4%
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SPERRY-SUNDRILLII3SERVICES
SURVEYDATA

Customer... : Nobil (Utah)
Platfora ... : RATHERF0EDUNIT
Slot/Well .. : BA25/17-21,4A1

MEASUREDANGLE DIRECTION TVD NORTEINGSEASTINGS VERTICAL DOG
DEPTE DEG DEG FE3T FEET SECTION LEG

5100.00 0.22 187.95 5099.80 14.98S 27.65 E 31.01 0.00
5294.00 0.18 152.81 5293.80 15.623 27.74 E 31.48 0.07
5302.00 2.60 128.00 5301.80 15.74 8 27.89 E 31.67 30.47
5322.00 7.20 128.20 5321.72 16.30 S 29.23 E 33.38 23.00
5342.00 12.10 128.40 5341.43 18.38 3 31.86 E 36.73 24.50

5362.00 17.10 128.60 5360.78 22.02 S 35.80 E 41.77 25.00
5382.00 22.70 128.80 5379.57 26.27 S 41.11 E 48.57 28.00
5402.00 29.20 129.00 5397.55 31.77S 47.92 E 57.32 32.50
5422.00 35.60 126.90 5414.43 38.34 S 56.38E 68.03 32.49
5442.00 41.70 126.80 5430.04 45.83 S 66.37 E 80.51 30.50

5462.00 47.60 127.90 5444.26 54.35 8 77.53 E 94.56 29.75
5482.00 53.50 128.80 5456.96 63.94S 89.63 E 109.99 29.70
5502.00 59.20 129.30 5468.04 74.42 8 102.56E 126.63 28.58
5522.00 63.10 128.30 5477.69 85.398 116.21E 144.15 19.99
5542.00 65.90 129.00 5486.30 96.673 130.30E 162.19 14.35

5562.00 70.90 129.10 5493.66 108.38 S 144.74E 180.78 25.00
5582.00 73.50 129.30 5499.77 120.41 8 159.49 E 199.82 13.03
5602.00 76.40 129.20 5504.97 132.63S 174.45I 219.13 14.51
5622.00 79.10 131.40 5509.21 145.27 S 189.35E 238.65 17.26
5642.00 83.20 132.10 5512.29 158.43S 204.09E 258.37 20.79

5666.00 87.10 131.20 5514.32 174.32S 221.% E 282.23 16.67
5698.00 89.30 130.20 5515.32 195.18 8 246.20E 314.17 7.55
5729.00 91.10 126.60 5515.21 214.438 270.49E 345.17 12.98
5761.00 93.10 125.90 5514.04 233.33 S 296.288 377.13 6.62
5793.00 91.80 128.00 5512.67 252.55 S 321.83E 409.09 7.71

5825.00 91.00 127.70 5511.89 272.18S 347.09 E 441.08 2.67
5856.00 89.60 126.80 5511.73 290.94 S 371.76 E 472.08 5.37
5888.00 90.40 126.80 5511.73 310.11S 397.39E 504.07 2.50
5920.00 90.40 127.30 5511.50 329.398 422.93 E 536.06 1.56
5952.00 86.40 128.00 5512.40 348.93 S 448.25 E 568.04 12.69

5984.00 87.30 129.30 5514.16 368.88S 473.20E 599.99 4.94
6015.00 90.80 130.50 5514.67 388.76 3 496.97 E 630.97 11.94
6047.00 90.40 130.30 5514.33 409.50S 521.34 E 662.94 1.40
6079.00 90.60 130.30 5514.06 430.20 S 545.75 E 694.91 0.62
6111.00 86.80 128.40 5514.78 450.48 S 570.48 E 726.88 13.28

6143.00 86.70 126.80 5516.60 469.97 S 595.79E 758.83 5.00
6174.00 87.00 126.50 5518.30 488.45 S 620.62 E 789.78 1.37
6205.00 87.10 125.90 5519.89 506.73 8 645.61 E 820.72
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SPERRT-SUNORILLINGSERVICES
SURVEYDATA

Customet ... : Mobil(Utah)
Flatfora ... : RATEERFDEDUNIT
Slot/Well .. : BA25/17-21,411

NEASUREDANGLE DIRECTION TVD NORTEINGS EASTINGS VERTICAL DOG
DEPTH DEG DEG FEST FEET SECTION LEG

6237.00 86.10 125.10 5521.79 525.28 S 671.61 E 852.63 4.00
6269.00 87.50 126.30 5523.58 543.928 697.56E 884.56 5.76
6301.00 88.20 127.20 5524.78 563.06 S 723.18 E 916.52 3.56
6333.00 88.40 127.70 5525.73 582.51 3 748.57 E 948.51 1.68
6364.00 89.20 127.20 5526.38 601.35 S 773.18 E 979.50 3.04

6396.00 89.10 126.10 5526.85 620.45 S 798.85 E 1011.49 3.45
6428.00 93.20 127.00 5526.21 639.50 S 824.54 E 1043.46 13.12
6460.00 91.20 126.10 5524.98 658.54 8 850.23 E 1075.43 6.85
6491.00 89.70 127.30 5524.74 677.07 S 875.08E 1106.42 6.20
6523.00 90.60 127.50 5524.65 696.50 S 900.50 E 1138.42 2.88

6555.00 90.60 128.70 5524.32 716.258 925.68E 1170.41 3.75
6586.00 89.70 129.30 5524.24 735.75 S 949.77 E 1201.41 3.49
6618.00 91.10 129.30 5524.01 756.02 S 974.54 E 1233.40 4.38
6650.00 89.60 129.10 5523.82 776.24 S 999.33 I 1265.39 4.73
6682.00 91.10 129.10 5523.62 796.43 S 1024.17E 1297.38 4.69

6713.00 90.40 128.70 5523.22 815.89S 1048.29 E 1328.37 2.60
6744.00 88.70 128.40 5523.46 835.21 8 1072.53 E 1359.37 5.57
6776.00 89.50 128.40 5523.96 855.08 S 1097.61 E 1391.37 2.50
6808.00 90.40 128.20 5523.99 874.92S 1122.72 E 1423.37 2.88
6840.00 91.30 127.90 5523.52 894.64 S 1147.91 E 1455.36 2.96

6871.00 90.70 127.30 5522.98 913.55 S 1172.47 E 1486.36 2.74
6915.00 90.70 127.30 5522.44 940.21 S 1207.47E 1530.35 0.00 (g

THEDOGLEGSEVERITYIS INDEGREESPR 100.00FEET.
5/E COORDINATEVALDESGIVERELaflVETORLLREAD.
IVDCODRDIRTEVALUESGIVBRELalIVETOEL BEAD.
18 VERTICALSECTIONORIGINIS ELL BAD.
IB VERTICALSECTIONWASCOMPOTEDAIDIG128.00(TRUE).
CALCOLATIONETIOD:MINIMONCURVATORE.

* 6915 PROJECTEDTOBITIT T.D. 5100 GYROTIE-0N
5294INTERPOLATEDGYRO,5302-5382INTERPOLATEDASI
5402AZIRS MAG.INTERFERUCE,5302AZIIS GIRO
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SAMPLE DESCRIPTIONS

OPERATOR: MOBIL
WELL NAME: RATHERFORD UNIT #17-21 SE I-A HORIZONTAL LATERAL LEG #4

DEPTH LITHOLOGY

5302.00 5310.00 "LS crm-wh-ltgy-ltbrn-gybrn,crpx1-micx1,rthy-chk,occ cln-
dns,v sl anhy,occ chty,mrly-shy,occ grdg to v lmy MRLST,dol ip,v rr mic
fos,tt,NFSOC,w/tr intbd SH gy-gybrn sbblky dol-calc mica rthy v sl slty rr
Crin fos & scat CMT frag-ool LS cvgs"

5310.00 5320.00 "LS tan-ltbrn-crm,occ brn,crpx1,occ micxl-s1 slty,dns,mrly
ip,v sl dol-anhy,chty,tt,NFSOC,w/scat SH & CHT AA"

5320.00 5330.00 "LS AA,pred dns,tt,sl mrly,NFSOC,v rr ANHY incl,v rr mbrn
micxl rthy DOL mrly ip dns tt NFSOC,scat bf-brn CHT frag"

5330.00 5340.00 "LS crm-ltbrn-brn,occ ltgy,crpxl-micxl,dns,dol ip,v sl
anhy,mrly,tt,NFSOC,tr ltbrn-bf CHT frgs,scat SH ltbrn-
gybrn,sbblky,1my,dol,mica,rthy,v sl slty,v rr dns brn micxl dns rthy DOL
frag,n vis POR,NFSOC"

5340.00 5350.00 "LS AA,bcmg incr mrly-dol & shly,tt,NFSOC,v rr thn v mrly
mbrn-gybrn micxl rthy DOL tt,NFSOC,tr CHT frag,bcmg pred brn-gybrn-gy lmy-dol
SH"

5350.00 5360.00 "SH lt-mgybrn-ltgy,sbblky-sbplty,rthy,sl slty,mica,calc-
dol,occ mrly,w/thn gybrn micxl rthy mrly sl lmy DOL incl,bcmg tan-brn-crm
crpxl-micxl LS cln-rthy sl slty anhy w/bf-brn tan CHT frag"

5360.00 5370.00 "LS crm-tan-gy-brn,crpxl-micx1,occ cln,dns,AA,w/v thn mbrn-
brn crpxl dns DOL lams-vrr lt-dkgy,gybrn,occ blk SH AA occ carb,tr CHT frag

5370.00 5380.00 "LS AA,incr slty-anhy,w/thn scat ANHY stks,tt,NFSOC,rr thn
brn dns DOL frag & tr SH AA"

5380.00 5390.00 "LS wh-crm,tan-ltbrn,crpxl-micxl,rthy-chk,dns,anhy-tr ANHY
stks,dol,slty-v slty ip,tt,NFSOC,v rr thn dns rthy DOL stks-rr thn dkgybrn
arg-lmy-sl dol SH lams-tr CHT frag"

5390.00 5400.00 "LS crm-tan-brn,crpxl-micxl,rr vfx1,gran w/abnt ANHY fl
POR,rthy-chk ip,rr mic fos-fos hash-v sl alg,w/v rr intxl-alg POR,rr spty bri
yel FLOR,n-v rr fnt brn STN,rr slow-mod fast CUT,tr smky gybrn-brn CHT frag,v
rr thn v lmy dns-v sl rthy DOL stks-NFSOC"

5400.00 5410.00 "LS tan-brn-crm,occ wh,AA,v anhy-pred ANHY fl POR,n-v rr
mic fos,n-v rr spty intxl POR,v rr spty bri yel FLOR,n vis STN-CUT,w/abnt CHT
AA,v rr thn carb SH lams-v rr arg DOL frag"

5410.00 5430.00 "LS crm-tan-brn,rr wh,crpxl-micxl,v sl gran,rr mic fos,pred
dns-rthy-chk PKST,v chty w/gy-brn bf CHT frag,v rr scat arg DOL frag-blk carb
SH lams,rr spty ANHY fl intxl POR,n-v rr spty FLOR,n vis
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DEPTH LITHOLOGY

5430.00 5440.00 "LS AA,incr mbrn-mrly sl dol,v chty,dns,tt,FOR-STN-CUT

AA,w/scat thn DOL-SH & decr CHT frag"

5440.00 5455.00 "LS,bn-ltbn-crm-tn,mic-vfxl,rthy-arg,mdns,scat crm-dns
PCKST,rr foss frgs,rr calc frac flg,tr bf-ltbn CHT frgs,chlky;pred rthy to
intrxl fab POR,vsptty dul yelgld FLOR,noCUT,p-blk-dkbrn OSTN"

5455.00 5470.00 "LS AA,ltbn-brn-crm,mdns,sne crm mic-vf xln PCKST,scat
offwht chlky carb mat,rthy,arg,POR AA,no CUT,FLOR AA,p-dkbrn-blk OSTN"

5470.00 5480.00 "LS crm-tan-brn,gybrn-mbrn,crpxl-micxl,v rr vfxl-gran,v
rthy-chk,arg,rr fos,sl dol,anhy ip,mrly ip,tt-v rr intxl POR,NFSOC,w/scat thn
intbd SH gybrn-brn,sbplty,mica,arg,slty ip,calc-dol,w/scat Crin fos,mrly
ip,w/scat brn-smky gy CHT frag"

5480.00 5490.00 548"LS AA,incr arg-mrly,grdg to v lmy MRLST & SH,rr v thn
brn micx1 rthy-mrly DOL incl,bcmg brn-gybrn occ mgy-dkbrn sbblky-sbplty rthy
arg mica sl slty calc-dol sl fos SH,v rr scat ltbrn-bf CHT frag"

5490.00 5510.00 "LS crm-tan-brn,ltgy,crpxl-micxl,v rr vfxl-gran,v rthy-
chk,arg,occ slty,rr mic fos,sl dol,anhy ip,mrly ip,tt-v rr intxl POR,n-v rr
mnrl FLOR,n STN-CUT,tr brn micxl rthy-arg tt DOL lams,w/v thn SH ptg AA,w/rr
Crin fos,mrly ip,w/rr CHT frag"

5510.00 5530.00 "LS tan-ltbrn-crm,crpxl-micxl,vfxl-v slty ip,occ gran,sl
rthy-arg,dns,v s1 mica,tt-tr intxl POR,tr dull-bri yel FLOR,n-v rr vis STN,v

p slow dif-v rr stmg CUT,tr ltbrn-brn CHT frag,v rr arg DOL incl,rr blk carb
SH lams"

5530.00 5540.00 "LS crm-tan-brn,crpxl-micxl,AA,incr slty-dol,w/scat ANHY
xl-incl,pred dns,v rr intxl POR,n vis FLOR-STN-CUT,v thn DOL incl AA,v rr SH
ptgs AA,scat CHT frag"

5540.00 5550.00 "DOL brn-mbrn,micxl,occ vfxl-gran,sl micsuc,arg ip,occ
rthy,sl lmy,rr ANHY xl-trnsl CHT frag,rr mic fos,v sl alg,tt-fr intxl-v rr
alg POR,mg yel FLOR,g brn-rr blk STN,fr slow-mod fast stmg CUT,rr dns LS PKST
frag"

5550.00 5560.00 "DOL AA,incr arg-lmy,POR-FLOR-STN-CUT AA,bcmg pred LS ltgy-
gybrn-crm-tan,crpxl-micxl,rthy-sl arg,chk,sl dol,dns,tt,NFSOC,scat bf-trnsl
CHT frag,v rr SH lams"

5560.00 5570.00 "LS AA,thn intbd brn-gybrn crpxl-micxl arg lmy occ mrly DOL
tt w/NFSOC,grdg to blk-dkgy carb calc-dol SH"

5570.00 5580.00 "SH,dkbn-dkgybn-blk,arg,sbblky-sbplty,carbonacous,sft-scat

blk mfrm,tr tn DOL LS,rthy,tr micro pyr,sl slty,tr shly DOL"

5580.00 5590.00 "SH AA,decr in ARG DOL,decr in DOL LS,pred arg-carb
SH,rthy,sl slty,sbblky-sbplty,tr
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DEPTH LITHOLOGY

5590.00 5600.00 "SH AA,rr ltbrn PCKST,rr ARG DOL,rr calc frac flng,pred
CARB SH,sl slty,blk sl fiss"

5600.00 5610.00 "SH AA,grdg to LS ltbn-bn-crm,crpxl-micxl,scat vfx1,pred
PKST,rthy ip,sl arg,sl dol ip-dolo rich,scat chlky-sl anhy LS,rr foss
frgs,sme anhy incl,sptty dkbrn-occ blk OSTN,pred intrxl fab POR,v-spty dul
yelgld FLOR,no CUT"

5610.00 5620.00 "LS,ltgybn-ltbn-tn,occ crm,crpxl-micxl,scat vfxl,pred mdns-
dns PKST,occ tt mtx,rthyip,rr calc frac flgs,tr blk-dkbrn CARB SHsme dkbrn
DOL LS-arg/rthy-tt mtx;pred compact xln-p-interxln fab POR,dul-spty yelgld
FLOR,no CUT,spty p-dkbn OSTN"

5620.00 5630.00 "LS,tn-ltbn,occ crpxl,pred mic-vf xln,mdns-dns mtx,pos
intrclstic,pred PKST,sl anhy,sl rthy,dec in dkbn ARG DOL,POR AA,dul sptty
yelgld FLOR,no-wk CUT"

5630.00 5650.00 "LS,ltbn-tn-occ crm,sl mot-mot,mic-vf xln,mdns mtx,scat sl
suc-grn mtx,pred ool rich oom-occ GRNST,scat mdns sl ool PKST,rr chlky carb
mat-offwht,tr foss frgs,pred intrxln to oom/ooc fab POR,scat interool fab
POR,pr-slo strm/ dif CUT,p-m o STN,tr SH CVGS"

5650.00 5660.00 "LS AA,ltbn-tn-crm,mot,mic-vf xln,mäns-oom to occ
GRNST,chlky-dens sl ool PKST,ckly/calc fld casts,ool,sl foss;pred interxln to
scat oom/ooc fab POR,m-dkbn OSTN-cast fld blk OSTN res,mbri yelgld FLOR,p-slo
strm/sl mlky ring CUT;flushed"

5660.00 5680.00 "LS,ltbrn-tn-crm,sl mot,mic-vf xl,sl suc mtx,pred mdns-sl
ool PKST,scat oom-ooc GRNST,rr calc frac flgs,rr SH prtgs,ool;pred interxln
to scat oom/ooc fab POR,slo strm/dif CUT,mbri-spty bri yelgld FLOR,dkbrn-spty

blk OSTN"

5680.00 5690.00 "LS tan-crm-ltbrn,rr wh,crpxl-vfx1,occ gran-micsuc,intbd
dns occ ool sl plty PKST & ooc-oom GRNST,occ anhy-dol cmt,rr ANHY xl-POR fl,v
rr trnsl CHT frag,tt-fr intxl-ool POR,mfr dull-bri yel FLOR,tr-fr brn STN,v
rr blk dd o STN,tr-fr slow-mod fast CUT"

5690.00 5720.00 "LS tan-ltbrn-crm,rr wh,crpxl-vfxl,occ gran-micsuc,pred
ooc-oom GRNST,w/thn intbd sl ool-dns PKST,tr ANHY-DOL cmt,v rr ANHY xl-POR
fl,scat trnsl-bf CHT frag,tt-mg intxl-ool POR,fr dull-bri yel FLOR,fr brn
STN-rr blk dd o STN,fr-mg slow-mod fast stmg CUT"

5720.00 5740.00 "LS AA,pred ooc-oom GRNST,decr sl ool dns occ arg-plty
PKST,fr-g ool-fr intxl POR,fr dull-bri yel FLOR,fr ltbrn-brn STN,tr blk dd o
STN,fr-mg slow-mod fast-tr fast stmg CUT"

5740.00 5760.00 "LS AA,w/sl incr chk-plty occ v sl arg ool PKST frag,pred
ooc-oom GRNST,.fr-mg intxl-fr ool POR,fr-mg bri-fr dull yel FLOR,fr brn-b1k
STN,fr-mg mod fast-fast stmg
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DEPTH LITHOLOGY

5760.00 5770.00 "LS tan-brn,rr cr m-wh,crpxl-vfxl,occ gran-micsuc,pred ooc-
oom GRNST,w/thn intbd chk-plty dns PKST,occ anhy-dol cmt,rr ANHY xl-POR fl,v
rr trnsl CHT frag,fr-mg intxl-ool POR,fr dull-bri yel FLOR,fr ltbrn-brn
STN,tr blk dd o STN,mfr-fr slow-fast CUT"

5770.00 5790.00 "LS tan-ltbrn-crm,rr wh,crpxl-vfxl,occ gran-micsuc,pred
ooc-oom GRNST,tr thn sl ool-dns occ chk-plty PKST,rr DOL cmt,v rr ANHY xl-POR
fl,v rr bf CHT frag,tt-mg intxl-ool POR,fr-g bri-dull yel FLOR,fr brn STN-rr

blk dd o STN,fr-mg slow-mod fast stmg CUT"

5790.00 5810.00 "LS AA,pred ooc-oom GRNST w/scat dns sl ool PKST incl,fr-g
ool-fr intxl POR,fr-mg dull-bri yel FLOR,fr-mg brn-dkbrn STN,rr-tr blk dd o
STN,fr-g mod fast-fast stmg mlky CUT"

5810.00 5830.00 "LS AA,w/incr bf-crm,rr wh,chk-plty occ v sl arg sl anhy
occ ool PKST,pred ooc-oom GRNST,tt-mg intxl-fr ool POR,n-mg bri-fr dull yel
FLOR,n-fr brn-blk STN,n-mg mod fast-fast stmg CUT"

5829.00 5850.00 "LS tan-brn,rr crm-wh,micxl-vfx1,occ gran-micsuc,pred ooc-
oom GRNST,w/v rr chk-plty crpxl sl ool PKST,occ DOL cmt,sl anhy-rr ANHY xl-

POR fl,v rr trnsl CHT frag,mg ool-fr intxl POR,mg bri-dull yel FLOR,fr ltbrn-
brn STN,rr blk dd o STN,fr-mg slow-fast CUT"

5850.00 5880.00 "LS AA,pred ooc-oom GRNST w/scat dns sl ool PKST incl,fr-g
ool-fr intxl POR,fr-mg dull-bri yel FLOR,fr-mg brn-dkbrn STN,rr-tr blk dd o
STN,fr-g mod fast-fast stmg mlky CUT"

5880.00 5910.00 "LS tan-crm-ltbrn,rr wh,crpxl-vfxl,occ gran-micsuc,intbd
ooc-oom GRNST & dns crpxl occ plty-chk sl ool PKST,occ DOL cmt,rr ANHY xl-POR

fl,v rr bf CHT frag,tt-fr intxl-ool POR,fr dull-bri yel FLOR,tr brn STN-v rr
blk dd o STN,fr slow dif-tr mod fast CUT"

5910.00 5930.00 "LS AA,incr dns tan-bf,occ crm-wh v sl ool dns occ chk-plty
anhy ip PKST,w/stks ooc-oom GRNST,tt-mfr intxl-tr ool POR,mfr-fr dull-tr bri
yel FLOR,tr-mfr ltbrn-rr brn STN,v rr spty blk dd o STN,fr slow dif-tr mod
fast stmg CUT"

5930.00 5950.00 "LS tan-ltbrn,crm-wh ip,rr brn,crpxl-micxl,v rr vfxl-gran-
micsuc,pred sl ool occ plty-chk sl anhy dns PKST,rr-tr intbd ooc-oom GRNST,tr
trnsl-bf CHT frag,sl dol,v rr-tr ANHY xl-POR fl,tt-mfr intxl-tr ool POR,mfr
dull-bri yel FLOR,tr brn STN,n-fr slow CUT"

5950.00 5960.00 "LS tan-crm-ltbrn,rr wh,crpx1-vfx1,occ gran-micsuc,pred
ooc-oom GRNST,w/thn crpxl occ plty-chk sl ool PKST frag,sl DOL cmt,rr ANHY
xl-POR fl,rr bf CHT frag,tr-mg intxl-ool POR,fr-mg dull-bri yel FLOR,tr brn
STN-rr blk dd o STN,fr mod fast-tr slow CUT"

5960.00 5980.00 "LS pred ooc-oom GRNST AA,rr scat PKST & CHT frag AA,fr-mg
intxl-fr ool POR,mg dull-bri yel FLOR,fr ltbrn-brn STN,rr-tr blk dd o STN,fr-

g mod fast-fast stmg
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DEPTH LITHOLOGY

5980.00 6000.00 "LS tan-crm-ltbrn,rr wh,cr pxl-vfx1,occ gran-micsuc,pred
ooc-oom GRNST,w/thn crpxl occ plty-chk sl ool PKST frag,sl DOL cmt,rr ANHY
xl-POR fl,rr bf CHT frag,tr-mg intxl-ool POR,fr-mg dull-bri yel FLOR,tr brn
STN-rr blk dd o STN,fr mod fast-tr slow CUT"

6000.00 6020.00 "LS pred micxl-vfxl ooc-oom GRNT,w/scat thn crpxl sl ool
dns occ anhy chk-plty ip PKST,tr-mg ool-fr intxl POR,fr-mg bri-dull yel
FLOR,fr lt-mbrn STN-rr spty blk dd o STN,fr-mg slow-mod fast-tr fast stmg
CUT"

6020.00 6040.00 "LS,1tbrn-tn,occ crm,sl mot-mot,mic-vf xln,sl suc-occ grn
mtx,pred mdns-sl ool PCKST to scat ooc-oom GRNST,sl anhy;pred f-ool unterxln
to scat oom-ooc fab POR,mbri-bri yelgld FLOR,fr-ltbn-bn OSTN,sptty blk
OSTN,m-slo strm/dif strmg CUT"

6040.00 6060.00 "LS pred micxl-vfxl ooc-oom GRNT,w/scat thn crpxl sl ool
dns occ anhy chk-plty ip PKST,tr-mg ool-fr intxl POR,fr-mg bri-dull yel
FLOR,fr lt-mbrn STN-rr spty blk dd o STN,fr-mg slow-mod fast-tr fast stmg
CUT"

6060.00 6080.00 "LS,ltbn-tn-crm,mot,mic-vfx1,scat cprx1,sl ool-w/sme
interool-mdns PCKST,oom-ooc-occ sl suc GRNST,sl dolo,sme calc/chlky fld
casts;pred f-interxln to scat oom-ooc fab POR,dkbrn-ltbrn OSTN,sptty blk
OSTN,m-slo-fst strm/dif CUT,mbri-bri yelgld FLOR"

6080.00 6100.00 "LS,ltbn-tn-crm,sl mot-mot,mic-vf xln,pred sl ool-chlky-dns
PKST to sl suc-oom/ooc GRNST,sl anhy,rr sh frgs,sme calc cast flgs;pred f-ool
interxln fab POR w/sme oom/ooc fab POR,sptty cast fld blk OSTN,dkbrn-brn
OSTN,mbri-bri yelgld FLOR,m-slo strm/dif CUT"

6100.00 6120.00 "LS,ltbn-tn-crm,sl mot-mot,mic-vf xln,pred sl ool-chlky-dns
PKST to sl suc-oom/ooc GRNST,sl anhy,rr sh frgs,sme calc cast flgs;pred f-ool
interxln fab POR w/sme oom/ooc fab POR,sptty cast fld blk OSTN,dkbrn-brn
OSTN,mbri-bri yelgld FLOR,m-slo strm/dif CUT"

6120.00 6140.00 "LS,ltbrn-tn,occ crm,sl mot-mot,mic-vf xln,dns-sl ool
PCKST,sl grn-sl suc scat oom/ooc GRNST,sl anhy,sl chlky,rr frac flgs,sl
foss;pred f-intxl to scat oom/ooc fab POR,mbri-bri yelgld FLOR,slo strm/milky
ring/CUT,dkbrn-brn OSTN,sptty blk OSTN res"

6140.00 6160.00 "LS,ltbrn-tn,occ crm,sl mot-mot,mic-vf xln,dns-sl ool
PCKST,sl grn-sl suc scat oom/ooc GRNST,sl anhy,sl chlky,rr frac flgs,sl
foss;pred f-intxl to scat oom/ooc fab POR,mbri-bri yelgld FLOR,slo strm/milky
ring/CUT,dkbrn-brn OSTN,sptty blk OSTN res"

6160.00 6180.00 "LS,ltbrn-tn-occ crm,sl mot-mot,mic-pred vf x1,pred vf xl-
ool GRNST,tr dns PCKST,ool,rr foss frgs,rr calc frac flgs,scat chlky carb
mat;pred f-interxln to v-scat oom/ooc fab POR,f-sl dif strm CUT,mbri-sptty
bri yelgld FLOR,dkbrn-sptty blk OSTN
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6180.00 6200.00 "LS,ltbrn-tn,occ crm,sl mot,mic-pred vf xln,pred sl suc-
ool-occ oom GRNST,rr dns-sl ool PCKST,sl chlky,sl anhy,rr calc frac flgs;pred
f-interxln to v-scat oom fab POR,dkbrn-sptty blk OSTN res,mbri-bri yelgld
FLOR,m-slo-fst strm/dif CUT"

6200.00 6220.00 "LS,ltbrn-tn-occ crm,sl mot-mot,mic-pred vf xl,pred vf xl-
ool GRNST,tr dns PCKST,ool,rr foss frgs,rr calc frac flgs,scat chlky carb
mat;pred f-interxln to v-scat oom/ooc fab POR,f-sl dif strm CUT,mbri-sptty
bri yelgld FLOR,dkbrn-sptty blk OSTN res"

6220.00 6240.00 "LS,ltbrn-tn-occ crm,sl mot-mot,mic-pred vf xl,pred sl suc-
ool GRNST,rr dns sl ool PKST,ool,rr foss frgs,rr calc frac flgs,scat chlky
carb mat;pred f-interxln to v-scat oom/ooc fab POR,f-sl dif strm CUT,mbri-

sptty bri yelgld FLOR,dkbrn-sptty blk OSTN res"

6240.00 6260.00 "LS,ltbrn-tn,occ crm,sl mot,mic-pred vf xln,pred sl suc-sl
grn GRNST,rr dns-sl ool PCKST,sl chlky,sl anhy,rr calc frac flgs;pred f-
interxln to micropore v-scat oom fab POR,dkbrn-sptty blk OSTN res,mbri-bri
yelgld FLOR,m-slo-fst strm/dif CUT"

6260.00 6280.00 "LS,ltbn-tn,occ crm,mot,mic-vf xln,sl suc-occ grn-mdns
mtx,pred ool GRNST-v-scat oom/ooc GRNST,rr dns PKST,sme calc frac flgs,tr
clalc/chlky cast flgs;pred f-interxln to micropore /micromoldic fab
POR,dkbrn-brn OSTN,sptty blk OSTN,mbri-bri yelgld FLORmCUT"

6280.00 6300.00 "LS,ltbrn-tn,occ crm,sl mot,mic-pred vf xln,pred sl suc-sl
grn GRNST,rr dns-sl ool PCKST,sl chlky,sl anhy,rr calc frac flgs;pred f-
interxln to micropore v-scat oom fab POR,dkbrn-sptty blk OSTN res,mbri-bri
yelgld FLOR,m-slo-fst strm/dif CUT"

6300.00 6320.00 "LS,ltbrn-tn-occ cra,sl mot-mot,mic-pred vf xl,pred sl suc-
ool GRNST,rr dns sl ool PKST,ool,rr foss frgs,rr calc frac flgs,scat chlky
carb mat;pred f-interxln to v-scat oom/ooc fab POR,f-sl dif strm CUT,mbri-

sptty bri yelgld FLOR,dkbrn-sptty blk OSTN res"

6320.00 6340.00 "LS,ltbrn-tn,occ crm,sl mot,mic-pred vf xln,pred sl suc-
ool-occ oom GRNST,rr dns-sl ool PCKST,sl chlky,sl anhy,rr calc frac flgs;pred
f-interxln to v-scat oom fab POR,dkbrn-sptty blk OSTN res,mbri-bri yelgld
FLOR,m-slo-fst strm/dif CUT"

6340.00 6360.00 "LS,ltbrn-tn-occ crm,mot,mic-vf xln,ool-occ oom/occ sl suc
GRNST,tr foss frgs,scat ,mdns-dns PCKST,sl rthy,rr chlky-sl anhy-sl ool
PKST;pred f-interxln to micropore w/sme oom to ooc fab POR,mf-dkbrn-blk
OSTN,mbri-bri yelgl FLOR,m fst-slo/dif CUT"

6360.00 6380.00 "LS,tn-ltbrn-crm,mot-scat sl mot,mic-pred vf xln,pred ool-
scat oom/ooc mdns GRNST,sme chlky/calc fld casts,tr anhy xls;pred f-interxln
to oom/occ fab POR,blk cast fld OSTN,dkbrn-brn OSTN,mbri-bri yelgld FLOR,mf-

slo strm/fst dif
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6380.00 6400.00 "LS,1tbrn-tn,occ crm,sl mot,mic-pred vf xln,p red sl suc-
ool-occ oom GRNST,rr dns-sl ool PCKST,sl chlky,sl anhy,rr calc frac flgs;pred
f-interxln to v-scat oom fab POR,dkbrn-sptty blk OSTN res,mbri-bri yelgld
FLOR,m-slo-fst strm/dif CUT"

6400.00 6420.00 "LS,ltbrn-tn-occ crm,sl mot-mot,mic-vf xln,pred ool-
oom/ooc-intrxl-occ mdns GRNST,rr dns PCKST,ool,sl foss,rr calc frac flgs,sl
rthy,rr anhy;pred f-interxln to oom/ooc fab POR,dkbrn-ltbrn OSTN,cast fld blk
OSTN res,mbri-bri yelgld FLOR,slo-fst dif strmcUT"

6420.00 6440.00 "LS,tn-ltbrn-crm,mot-scat sl mot,mic-pred vf xln,pred ool-
scat oom/ooc mdns GRNST,sme chlky/calc fld casts,tr anhy xls;pred f-interxln
to oom/occ fab POR,blk cast fld OSTN,dkbrn-brn OSTN,mbri-bri yelgld FLOR,mf-

slo strm/fst dif CUT"

6440.00 6460.00 "LS,ltbrn-tn-occ crm,sl mot-mot,mic-pred vf xl,pred s1 suc-
ool GRNST,rr dns sl ool PKST,ool,rr calc frac flgs,scat chlky carb mat;pred
f-interxln to v-scat oom/ooc fab POR,rr interool,mf-sl dif strm CUT,mbri-

sptty bri yelgld FLOR,dkbrn-sptty blk OSTN res"

6460.00 6480.00 "LS,ltbrn-tn,occ crm,sl mot-mot,mic-vf xln,dns-sl ool
PCKST,sme oom/ooc GRNST,sl anhy,sl chlky,rr frac flgs,sl foss;pred f-intxl to
v-scat oom/ooc fab POR,mbri-bri yelgld FLOR,slo strm/milky ring/CUT,dkbrn-brn

OSTN,sptty blk OSTN res"

6480.00 6500.00 "LS,ltbrn-tn,occ crm,sl mot-mot,mic-vf xln,dns-sl ool
PCKST,sme oom/ooc GRNST,sl anhy,sl chlky,rr frac flgs,sl foss;pred f-intxl to
v-scat oom/ooc fab POR,mbri-bri yelgld FLOR,slo strm/milky ring/CUT,dkbrn-brn

OSTN,sptty blk OSTN res"

6500.00 6520.00 "LS,tn-crm,occ ltbn,mott,mic-vf xin,occ grn-sl suc mtx,pred
ool w/sme intrxln to oom/occ-ool GRNST,rr dkbn sl ool dns PCKST,sme cast
flgs,rr chlky carb mat,pred mf-f interxln fab POR to oom/ooc fab POR,dkbn-

ltbn OSTN,sptty blk OSTN res,mbri-bri yelgldFLOR"

6520.00 6540.00 "LS,tn-crm-ltbn,mott,mic-vf xln,occ grn-sl suc mtx,pred
ool-oom/occ-ool GRNST,rr dkbn sl ool-dns PCKST,rr calc frac flgs,sl foss,rr
chlky carb mat,pred mf-f interxln fab POR to oom/ooc fab POR,dkbn-ltbn

OSTN,sptty blk OSTN res,mbri-bri yelgld FLOR,slo CUT"

6540.00 6560.00 "LS,ltbrn-tn-crm,mot,mic-vf xln,mdns-sl grn mtx,pred ool-
oom/ooc mdns intrxl GRNST,rr PKST,rr calc frac flgs,sme calc/chlky/anhy
flgs;pred mf-f intrxln to oom/occ w/sme scat interool fab POR,sptty blk cast
fld OSTN res,dkbrn-ltbrn OSTN,mbri-bri yelgldFLOR"

6560.00 6580.00 "LS tan-ltbrn,rr crm-ltgy,crpxl-micxl,occ vfxl-gran,v sl
micsuc,pred ooc-oom GRNST,w/thn dns sl anhy-occ ool PKST,tr ANHY xl,rr trnsl
CHT,occ DOL cmt,fr-mg ool-tr intxl POR,tr-fr dull-bri yel FLOR,mfr ltbrn-brn
STN,rr blk dd o STN,tr-fr slow-mod fast CUT"

6580.00 6600.00 "LS pred ooc-oom GRNST,scat thn intbd dns sl ool occ chk
PKST,rr trnsl-clr CHT frag,tr ANHY xl-incl-v rr POR fl,tr-fr dull-bri yel
FLOR,mfr ltbrn-brn STN-v rr blk dd o STN,fr mod fast-slow-rr fast stmg
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6600.00 6620.00 "LS tan-ltbrn,occ brn,pred ooc-oom GRNST,w/scat sl ool dns
anhy PKST AA,fr ool-tr intxl POR,mfr dull-tr bri yel FLOR,mfr-fr ltbrn-tr brn
STN-rr spty blk dd o STN,mfr-fr slow-tr fast stmg CUT"

6620.00 6640.00 "LS AA,w/v rr scat trnsl CHT frag-tr ANHY xl,POR-FLOR-STN-
CUT AA"

6640.00 6660.00 "LS tan-ltbrn,rr crm-ltgy,crpxl-micxl,occ vfxl-gran,v sl
micsuc,pred ooc-oom GRNST,w/thn dns s1 anhy-occ ool PKST,tr ANHY xl,rr trnsl
CHT,occ DOL cmt,fr-mg ool-tr intxl POR,tr-fr dull-bri yel FLOR,mfr ltbrn-brn
STN,rr blk dd o STN,tr-fr slow-mod fast CUT"

6660.00 6680.00 "LS AA,sl incr ool dns v sl ool PKST incl,fr ool-tr intxl
POR,fr dull-tr bri yel FLOR,mfr ltbrn-brn STN-rr blk dd o STN,fr slow-tr mod
fast-fast stmg CUT"

6680.00 6700.00 "LS pred ooc-oom GRNST,rr-tr PKST AA,fr-g intxl-mfr ool
POR,fr ltbrn-rr brn-v rr spty blk STN,fr mod fast-fast-tr slow stmg CUT"

6700.00 6710.00 "LS tan-ltbrn,rr crm-ltgy,crpxl-micx1,occ vfxl-gran,v sl
micsuc,pred ooc-oom GRNST,incr dns sl anhy-occ ool PKST,tr ANHY xl,rr trnsl
CHT,occ DOL cmt,fr-mg ool-tr intxl POR,tr-fr dull-bri yel FLOR,mfr ltbrn-brn
STN,rr blk dd o STN,tr-fr slow-mod fast CUT"

6710.00 6740.00 "LS AA,sl incr ool dns v sl ool PKST incl,bcmg pred ooc-oom
GRNST w/depth,fr ool-intxl POR,fr-mg dull-tr bri yel FLOR,fr ltbrn-brn STN-tr
blk dd o STN,fr-mg slow-fr mod fast-fast stmg CUT"

6740.00 6750.00 "LS pred ooc-oom GRNST,rr-tr PKST AA,v rr scat trnsl-crl
CHT frag,fr intxl-ool POR,fr-mg bri yel FLOR,fr ltbrn-brn-tr spty blk STN,fr-
mg slow-fr mod fast-fast stmg mlky CUT"

6750.00 6760.00 "LS pred tan-ltbrn,rr brn-crm,crpxl-vfxl,occ sl gran-
micsuc,sl ooc-oom GRNST,w/scat dns sl ool anhy PKST,v rr CHT frag,rr ANHY xl-
incl,DOL cmt ip,fr intxl-ool POR,fr dull-bri yel FLOR,mfr ltbrn STN-tr blk dd
o STN,mg slow stmg-mfr mod fast-fast CUT"

6760.00 6790.00 "LS pred sl ooc-oom GRNST AA,scat PKST AA,incr fr-mg intxl-
fr ool POR,fr-mg dull-bri yel FLOR,tr-mfr ltbrn-rr brn STN-tr blk dd o
STN,mfr-mg slow-fast stmg CUT"

6790.00 6810.00 "LS pred ooc-oom GRNST,rr-tr PKST AA,mg intxl-fr ool
POR,mfr-fr dull-bri yel FLOR,mfr ltbrn-rr brn STN-tr spty blk STN,fr mod
fast-fast-tr slow stmg CUT"

6810.00 6830.00 "LS pred tan-ltbrn,rr brn-crm,crpxl-micxl,occ vfxl-
micsuc,sl ooc-oom GRNST,w/scat dns sl ool anhy PKST,n-rr CHT frag,rr ANHY xl-
incl,DOL cmt ip,fr ool-tr vis intxl POR,fr dull-bri yel FLOR,mfr ltbrn STN-tr
blk dd o STN,mg slow stmg-fr mod fast-fast
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6830.00 6850.00 "LS pred sl ooc-oom GRNST AA,scat PKST AA,incr fr-mg intxl-
fr oo l POR,fr-mg dull-bri yel FLOR,tr-mfr ltbrn-rr brn STN-tr blk dd o
STN,mfr-mg slow-fast stmg CUT"

6850.00 6870.00 "LS pred ooc-oom GRNST AA,w/scat tr sl ool dns occ anhy
PKST,fr intxl-ool POR,mg bri-tr dull yel FLOR,fr ltbrn-brn STN-mfr blk dd o
STN,fr-g mod fast-fast stmg mlky CUT"

6870.00 6900.00 "LS tan-ltbrn,v rr crm-brn,crpx1-vfxl,gran-micsuc ip,pred
ooc-oom GRNST,tr scat dns sl ool PKST,rr scat ANHY x1,v sl dol,rr bf CHT
frag,fr intxl-ool POR,mg bri yel FLOR,fr ltbrn-brn-tr blk STN,mg mod fast-
fast stmg CUT"

6900.00 6915.00 "LS tan-ltbrn,rr brn-crm-ltgy,micxl-vfxl,occ crpx1,pred
ooc-oom GRNST AA,w/scat tr sl ool dns occ anhy PKST,rr bf CHT frag,scat ANHY
x1,fr-mg intxl-ool POR,mg bri-tr dull yel FLOR,fr ltbrn-brn STN-mfr blk dd o
STN,fr-g mod fast-fast stmg mlky



FORMATION TOPS

OPERATOR: MOBIL
WELL NAME: RATHERFORD UNIT #17-21 SE I-A HORIZONTAL LATERAL LEG #4

FORMATION NAME SAMPLE SAMPLE DATUM
MEASURED TRUE VERTICAL KB:4751'

DEPTH DEPTH
UPPER ISMAY 5359' 5358' -607

LOWER ISMAY 5493' 5463' -712

GOTHIC SHALE 556T 5494' -743

DESERT CREEK 5610' 5506' -754

DC 1-A ZONE 5629' 5510'
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GEOLOGICAL SUMMARY

AND

ZONES OF INTEREST

The Mobil Exploration and Production U.S., Inc., Ratherford Unit #17-21 Southeast
Horizontal Lateral Leg #4 was a re-entry of the Mobil Ratherford Unit #17-21 located in Section
17, T41S, R24E, and was sidetracked in a southeasterly direction from 5302' measured depth,
5302' true vertical depth, on April 28, 1998. The lateral reached a measured depth of 6915', true
vertical depth of 5522.4' at total depth, with a horizontal displacement of 1530' and true vertical
plane 127 degrees on May 3, 1998 in the Desert Creek l-A porosity zone. During the initial
preparation of the well bore, difficulty was experienced setting the oriented packer due to bad
casing. The packer was finally set at 5349' instead of 5456' as originally planned. This necessitated
setting the whipstock for lateral #4 about 100 feet higher than called for in the drilling plan,
resulting in a curve radius of 313 feet.

Due to the radius of the curve, the lateral could be drilled without a change of directional
bottom hole assemblies. During the curve section of the hole, a trip was made at a measured depth
of 5439', 55428' true vertical depth, on April 30, 1998, when the mud motor failed. The curve
portion of the lateral was completed at a true vertical depth of 5515', near the base of the upper 1-A
porosity zone of the Desert Creek on May 2, 1998. Because the lateral was started higher than
anticipated, the curve section of the hole was begun in the lower portion of the Honaker Trail
Formation of the Hermosa Group before encountering the typical section of Upper Ismay, Lower
Ismay, Gothic Shale and Desert Creek members of the Upper Paradox Formation.

Objectives of the Ratherford Unit #17-21 leg #4 horizontal lateral were to penetrate and
drill the 1-A porosity horizon, to identify and define the lithology, and evaluate the porosity and
effective permeability of the 1-Abench of the Desert Creek. These objectives were accomplished in
the 1-A zone, which had a consistent lithology through the length penetrated, and showed only
minor variations in lithology. After completing the curve section of the lateral, the lateral section
required minor amounts of sliding to try to control vertical depth and horizontal plane direction. The
well path used the proposed target line through out the 1-A zone as a reference point. Both the top
and bottom of the porosity were encountered with in the 1-A zone. The lateral section of the hole
was terminated 70 feet premature due to the mud motor failing.

The basal 56 feet of the Honaker Trail Limestone was penetrated when the drilling of
lateral leg #4 was begun just under the whipstock. The lithology was predominately a dense
limestone packstone, which was tan to brown, light gray to gray brown to cream, microcrystalline to
cryptocrystalline with an earthy to slightly chalky texture, occasionally argillaceous, cherty,
occasionally grading to very limey marlstone. Interbedded with in the limestones were light gray to
brown gray, calcareous to dolomitic, silty and micaceous shales; medium gray brown to brown,
argillaceous to very slightly marly dolomites and scattered chert fragments. The zone exhibited no
to very rare visible porosity, with no visible fluorescence, stain or cut. The basal shale marker at the
Honaker Trail lime to Upper Ismay contact was represented by a light to dark gray to gray brown
shale, slightly silty to micaceous, calcareous to slightly dolomitic, occasionally carbonaceous, with
very thin argillaceous, marly limestone and dolomite
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The top of the Upper Ismay was encountered at a measured depth of 5359', true vertical
depth of 5358'. The Upper Ismay formation, from 5359' to 5380' measured depth was
characterized by interbedded clean to argillaceous limestone and limey argillaceous dolomite. The
limestone was tan to cream to gray and occasionally brown, microcrystalline to cryptocrystalline,
clean to earthy, argillaceous, some chalky to slightly silty, with rare anhydrite inoculations to
streaks. Common light tan to brown and occasional dark brown cherts were present plus scattered
crystalline calcite and anhydrite. The argillaceous dolomites were predominately gray brown in
color with a more argillaceous to silty texture, cryptocrystalline to microcrystalline, grading to a
dolomitic marlstone in part. Of interest in the Upper Ismay was the thin interbedded slightly
calcareous, very argillaceous to shaley dolomite seen in the interval a measured depth of 5380'
through 5409'. These thin interbedded dolomites were brown to gray brown, microcrystalline with a
microsucrosic texture and displaying very poor intercrystalline porosity, with scattered anhydrite
crystals. These thin dolomites within the Upper Ismay displayed a very poor sample show with very
poor intercrystalline porosity development. The limestones of this interval were white to cream, tan
to light brown, cryptocrystalline to microcrystalline, occasionally very fine crystalline and granular
streaks. The limestones were very slightly algal, earthy to clean, dense, some dolomitic cement, and
had scattered anhydrite inclusions and scattered traces of brown to smokey gray brown chert
fragments and dark gray brown to black carbonaceous shale laminations to partings. These limes
had thins streaks of intercrystalline to rare algal porosity, and rare spotty fluorescence, stain and cut.
The base of the Upper Ismay from a measured depth of 5409' to the top of the Lower Ismay at a
measured depth of 5493', was a light brown to brown, cream to white and occasionally light gray
brown limestone. The limestone was predominately cryptocrystalline to microcrystalline, dense,
with some chalky to very slightly silty streaks. The zone was also slightly anhydritic and had traces
of micro fossil fragments and crinoidal fossil fragments, there were also scattered tan to brown chert
and scattered black shale laminae. This zone displayed slight intercrystalline porosity development
with very spotty fluorescence, rare stain and a very poor slow diffuse cut. The Hovenweep marker
between the Upper and Lower Ismay members was very poorly represented in the samples in this
lateral. A minor increase in gray brown to dark gray, calcareous to slightly dolomitic, very slightly
carbonaceous shales was noted in the samples from a measured depth of 5585' to 5593'.

The top of the Lower Ismay was picked at a measured depth of 5493', 5463' true vertical
depth, based primarily on sample identification and a slight increase in rate of penetration. The
lithology of the Lower Ismay from 5493' to 5540' measured depth was predominately limestone,
cream to brown and occasionally light gray brown in color, very fine crystalline to microcrystalline
to cryptocrystalline in part, predominately dense and argillaceous with thin chalky to silty streaks.
This interval had traces of tan to brown chert, was slightly anhydritic and had scattered black
carbonaceous shale laminations. The interval displayed very poorly developed intercrystalline to
earthy type porosity in part with only very rare poor sample shows at best. A brown to medium
brown, microcrystalline dolomite with minor very finely crystalline to granular streaks, was noted
from a measured depth of 5540' to 5559'. This dolomite was very slightly algal, and had scattered
light colored chert fragments and traces of anhydrite crystals, with scattered dense limestone
inclusions. The porosity seen was fair to moderately good intercrystalline to very slightly algal, with
a fair to good sample show. The lower portion of the Lower Ismay from 5559' to the top of the
Gothic at 5567' measured depth became more argillaceous and darker in color. This portion of the
section was predominately a limestone, brown to light brown to tan to cream and occasionally light
gray to white in color. The texture was mainly microcrystalline to cryptocrystalline, earthy to
slightly chalky with thin interbedded slightly marly, medium gray brown dolomite partings and was
slightly anhydritic with scattered crystalline anhydrite and scattered tan to brown chert. Thin
interbeds of calcareous sandstone were observed near the base of the section. Only rare spotty
intercrystalline porosity was observed with no visible staining, fluorescence or
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The Gothic Shale was penetrated at a measured depth of 5567', 5494' true vertical depth.
The shales (sappropelic dolomites) were the typical lithology; predominantly dark brown to black to
dark gray black shale, carbonaceous, silty, soft to slightly firm, subblocky to some platy, calcareous
to slightly dolomitic and slightly micaceous, with very rare micro pyrite crystals. The top of the
Gothic was picked primarily by an increase in penetration rate. The top was represented by only a
minor amount of shale in the samples.

The top of the Desert Creek member of the Upper Paradox formation was picked at a
measured depth of 5610', 5506' truevertical depth. The top was picked on the increase in carbonate
rocks in the samples as well as a change in the rate of penetration. The transition zone between the
Gothic Shale and the 1-A zone of the Desert Creek was marked by a thin transition zone facies
between the overlying Gothic Shale and the underlying 1-A porosity zone. This thin interval in this
lateral was a facies of predominately light gray brown to light brown to tan, cryptocrystalline to
microcrystalline, dense limestone, which were clean to argillaceous, very slightly silty, anhydritic to
slightly dolomite. Interbedded in the limestones were dark brown to brown, microcrystalline to
cryptocrystalline, dense, argillaceous to marly dolomites and thin black carbonaceous shales. This
zone displayed no to a very poorly developed intercrystalline porosity with no visible staining,
spotty very poor dull mineral fluorescence and no visible cut.

The top of the Desert Creek 1-A porosity zone was encountered at a measured depth of
5629', true vertical depth of 5510', approximately flat to the top of the 1-A zone on the R.U. 17-21
vertical well log. The top was noted by a significant increase in the penetration rate and a change to
the oolicastic to oomoldic limestone grainstones typical of the 1-A zone in this area. The limestone
grainstones in the northwesterly 1-A porosity zone were tan to brown, some cream, very fine
crystalline to microcrystalline, with a granular to microsucrosic texture, slightly anhydritic, with a
dolomitic cement. These limestone grainstones have a fair oolitic to moderately good
intercrystalline porosity development, fair brown stain to traces of black bitchimum stain*, a fair
bright to occasionally dull yellow fluorescence and fair to good streaming to some slow diffused
cuts. Thin interbeds of slightly oolitic limestone packstones were present though out the 1-A
porosity zone and were cream to tan in color, cryptocrystalline, some microcrystalline, with some
slightly chalky texture, but predominately dense to clean and very slightly anhydrite. The limestone
packstones had no visible porosity and no visible sample shows. The 1-A porosity zone was
projected to be about 9 feet thick in this southeasterly lateral, based on the 1-A zone thicknessseen
in Lateral Leg #1. The vertical well log showed the l-A zone to be approximately 13' thick and was
expected to thin as the lateral moved away from the vertical well bore. The top 1-A zone, in this
southeast lateral, was encountered at a horizontal displacement of approximately 245', and was seen
to be significantly thinner than the 13 foot thick porosity zone seen on the gamma neutron log from
the vertical well, and was closer to 5 foot thick.

The curve portion of the lateral was completed at a measured depth of 5698', 5515.3' true
vertical depth, and a horizontal displacement of 314.18', with an inclination of 89.3 degrees, on
May 2, 1998. As mentioned earlier due to the length of the lateral, the lateral could be continued
with no trip to change bottom hole assemblies. Just prior to completing the curve portion of Lateral
Leg #4, the base of the 1-A zone was bumped at a true vertical depth of 5515', 296' horizontal
displacement with a measured depth of 5680'. The 1-A zone at this point was determined to be
approximately 5' thick.

As the lateral was continued at a shallow upward angle in the good oolicastic to oomoldic
limestone grainstones of the 1-A porosity zone, the top of the zone was encountered at a measured
depth of 5820', 5512' true vertical depth, and a horizontal displacement of 436'. At this time the
well path was "leveled" of at a true vertical depth of 5512' to 5512.5'. The top of the 1-A zone was
"bumped" at a measured depth of 5897' and at a horizontal displacement of 513'. At this time the
well path was oriented downward at a shallow angle to move away from the top of the zone. The
top of the l-A was shallowly penetrated from 5911' measured depth, 5512' true vertical depth,
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a horizontal displacement of 527'. This interval had a lithology of interbedded fair oolicastic to
oomoldic limestone grainstones and dense, slightly oolitic packstones. As the well bore moved
slowly downward the top of the best porosity was aquiried at a measured depth of 5953', 5512.5'
true vertical depth, and a horizontal displacement of 569'. With the 1-A porosity thinning to a
thickness of 2.5', the base of the porosity zone was again encountered at a measured depth of 6035',
5515' true vertical depth, and a horizontal displacement of 650'. As the well bore followed the best
porosity, the well was allowed drift slowly downward, with an inclination of approximately 87.5
degrees. The well path was rotated ahead, and was allowed to slowly drift downward, until reaching
a measured depth of 6418', 5527' true vertical depth and a horizontal displacement to l 133', when
the base of the 1-A zone was bumped as the porosity zone thickened. At this point the well path was
pushed upward in the oolicastic to oomoldic limestone grainstones. The well path was continued
upward to a measured depth of 6710', 5523' true vertical depth and a horizontal displacement of
1325', when the top of the thicker 1-Aporosity zone was approached. Lateral leg #4 was terminated
at a measured depth of 6915', 5522.4' true vertical depth, with a horizontal displacement of 1530',
at or very near the top of the 1-A zone, 70' short of the proposed 1600' of displacement, when the
mud motor failed.

Through out the lateral section through the 1-A porosity zone, the lithology was
predominately the good tan to cream to brown, cryptocrystalline to very finely crystalline, oolicastic
to oomoldic limestone grainstones, which had minor anhydrite crystals and some anhydritic to
dolomitic cement. When the top and base of the zone was encountered a slight increase in white to
cream, some tan, occasionally oolitic, slightly chalky to platy limestone packstone, with rare silty
streaks was noted. These packstones showed a decrease in samples shows, and had very thin streaks
of porosity, when the packstones at the top of the zone were very shallowly penetrated. The good
oolicastic to oomoldic limestone grainstones showed predominately fair good sample shows, with
scattered intervals of decreased sample shows, as the top of the zone was approached or very
shallowly penetrated and also when the base of the zone was encountered. Of note was an interval
from a measured depth of 6100' to 6500' in which the lithology became predominately a limestone
grainstone, with only minor amounts of oolicastic to oomoldic porosity.

Beginning at a measured depth of 6400', an increase in the previously very minor water
flow was noted. This water flow increased as the lateral was continued to termination.The oolitic
limestone grainstone porosity showed a decrease in the overall sample show with in the good
porosity. The sample show varied in quality with the amount of flushing created by the water flow.
Also the back ground gases decreased with the increasing water flow beginning at 6400'and finally
stabilizing at a measured depth of 6660' at 6000 to 7500 units. As the well path neared the end of
the lateral, a slight increase in the amount and quality of the porosity and sample show increased
slightly.

From the beginning of the lateral section to its termination on May 3, 1998, at a measured
depth of 6915', 5522.4 true vertical depth and a horizontal displacement of 1530.4', the lithology
remained rather consistent. With the exception of minor increases in dense limestone packstones as
the top or base of the 1-A porosity zone was encountered, the lithology of the zone remained
predominately in the good oolicastic to oomoldic limestone grainstones described above, with
minor chert fragments and scattered anhydrite filled porosities. The sample shows remained
predominately good, with only minor variations as indicated above. In tracking the well path
through the 1-A in the limestone grainstone porosity is well developed enough to enhance the
overall performance of the zone when returning the well to water flood.

*The black residual staining has been called by Dr. Dave Eby & others as "bitchimum" and is also
known as "dead oil" ("dd o stn" on mud logs). This staining is associated with the movement of oil
over long periods of time and is a good indicator of producible hydrocarbons when associated with
productive porosities, but can also be found in porosities that have been filled by anhydrites and
other material at later



MOBIL, Ratherford #17-21, Southeast Laterals

5350
LEG #2

17-
GR 17-32

POROSITY

5400

POROSITY
LEG #4

TOP LOWER ISMAY
5463' (TVD)5450

TOP GOTHIC SHALE

\ @5494' (TVD)

TOP 1-A PORDSITYTOP DESERT CREEK
@5505 (TVD) @5510 (TVD)

POSSIBLE
BUMPINGTOP ® BUMPINGss12·.5512.5'Tvo5500

BL PED BASE 1-A
BUMPEDBASE -

5550 ·

1-B ZONE TOP
@5540.T TVD TOP 1-B @ BASE l-B @

5554'(TVD) 555T (TVD)
T1GHTSTREAKig 5541.5'
TVD PUSHING WELL UP

5600-200



FORM APPROVED
Form 3100-4 SUBMIT IN DUPLICATE OMB NO. 1004-0137
(July 1992) UNI3J STATES -

Expires: February 28, 1995
DEPARTMENT OF THE INTERIOR L°42°'à

5. LEASEDESIGNATIONANDSERIALNO.reverse side)
BUREAU OF LAND MANAGEMENT 14-20-603-353

WELL COMPLETION OR RECOMPLETION REPORT AND LOG* """'"'"""
NAVA.10TRTRAI

la. TYPE OF WELL: OIL GAS O O os., y mwerm 7. UNir AGREEMENT NAME

b. TYPE OF COMPLETION:
WELL WELL DRY RATHERFORDUNITNELO 1"' O DEU- O "o"O "'"A.O om., y unrmack' 8. PARM OR LEASE NAME, WELL NO.

2. NAMEOPOPERATOR HOBILPRODUCINGTX& NMINC.* RATHERFORD 17-W-21
*MOBILEXPLORATION& PRODUCINGUS INC. ASAGENTFORMPTM

3. ADDRESS AND TELEPHONE NO. 9. API WELL NO.

P.0. Box 633, Midland TX 79702 (915) 688-2585 43-037-16416
4. LOCATION OP WELL (Repost location clearly and in accosdance witisany State requisensents), zu. ruun Also ruut, um wiux:A1

At.orrace GREATERANETH
510' FNL& 1830' FWL

At top prod. interval reported below 11. SEC., T., R., M., OR BLK.
AND SURVEY OR AREA

At total depth SEC. 17, T41S, R24E
7 14. PERMIT NO. DATE lSSUED 12. COUNTY OR 13. STATE .

I PARISH

1958 ORIGINAL SANJUAN UT
15. DATE SPUDDED 16. DATE T.D. REACHED 17. DATE COMPL(Ready to prod.) 18. ELEVATIONS (DP, RKB, RT, (R, ETC.)* 19. ELEV. CASINGHEAD

3-31-98 | 5-04-98 6-04-98 4739" GR, 4751' KB
20. TUTAL DEPTH, MD & TVD 21. PLUG, BACK T.D., MD & TVD 22. IP MULTIPLE Y TOOLS CABLE TOOLS

• HOW MANY•
** #37 ** #37

24. PRODUCING INTERVAL(3), OP THIS COMPLETION - TOP, BGITOM, NAME (MD AND TVD) 25. WAS DIRECTIONAL

..437 f) 5 6 AUG 05 1998
SURVEY MSADE

26. TYPE ELECTRIC AND ØrHER LOGS RUN 27. WAS WELL CORED

NO O . O NO
28. CASING RECORD (Repor

CASING SlZE/GRADE WEfGRT, LB.lFr. DEPTH SET (MD) HOLE SlZE TOP OP CEMENT, CEMENTING RECORD AMOUNT PULLED

13 3/8" 27.1# 171.5' 17 1/4" 175 SXS - SURFACE
S 5/0" 24# 1525' 12 1/4" 298 SXS- SI,\RFAÇE
5 1/2" 17 4 15,5# 5729' 7 3/4" 232 SXS

ORISINAL ÇASING UNDISTI)RBED
29. LINEL RECORD 30. TUBING RECORD ¯¯

SIZE TOP (MD) BUITOM (MD) SACKS CEMENT* SCREEN (MD) SlZE DEPTH SET (MD) PACKER SET (MD)

2 7/S" §§$7" 5197'
31. PERPORATIONRECORD Ûnterwol,size and n¾er) 32. ACID, SHOT, FRACTURE, CEMENT SQUEEZE, ETC.

5512-26', 5538-44', 5552-70°ORIGINALPERFS DEPTHINTERVAL(MD) AMOUNTANDKINDOPMATERIALUSED

5670-6915' LAT#4A1, ACIDIZEDW/17000SALS
154HÇLAÇID

5591-6960' LAT#3A1, ACIDIZEDW/13950GALS
*** #37 154HCIAGIDss.« PRODUCTK N

DATE PIRST PRODUCTION PRODUCTION METHOD(Flowing,gar Eff,pumping - size and type ofprunp) WE TUS (Producing or

6-98 | INJECTING |
DATE OP TEgr HOURS TESTED CHOKE SIZE PROD'N. POR OIL - BBL GAS - MCF. WATER - BBL GAS - OIL RATIO

TEST PERIODa | | | 264
PIDW. TUBING PREss. CASING PRESSURE CALCULATED OIL - BBL GAS - MCF. WATER - BBL OIL GRAVITY - API (CORR.)24-HOUR RATE
924DOONSITION

OP GAs (Sold,used forfugl,vented, etc.) TEST WITNESSED BY

35. IXr OP ATTACHMENTS

DIRECTIONALSURVEY

IRL HOUCHINS/ENV& REGTECH S%
a(See Instructions and pades for Additional Data on Reverse Side)

Title 18 U.S.C. Section 1001, makes it a crime for any person knowingly and willfully to make to any department or agency of the
United States any false, fictitious or fraudulent statements or representations as to any matter within its



UNITED STATES 
FORM APPROVED 

Form 3160-5 Budget Bureau No. 1004-0135 
(June 1990) DEPARTMENT OF THE INTERIOR Bxpires: March 31, 1993 

-
BUREAU OF LAND MANAGEMENT 5. Lease Designation and Serial No. 

SUNDRY NOT~ES AND REPORTS ON VVELLS 114·20·603·353 
Do not use this form for proposals to drill or to deepen or reentry to a different reservoir. 

6. If Indian, Allottee or Tribe Name 

Use "APPLICATION FOR PERMIT -" for such proposals NAVAJO TRIBAL 
7. If Unit or CA, Agreement Designation 

SUBMIT IN TRIPLICATE RATHERFORD UNIT 
1. Typo of Well 

DOll DGas 00 Other 
8. Well Name and No. 

Well Well RATHERFORD 17·W·21 
2. NameofOporator MOBIL PRODUCING TX & NM INC.* 

*MOBIL EXPLORATION & PRODUCING US INC. AS AGENT FOR MPTM 9. API Well No. 
3. Address and Telephone No. 143·037·16416 

P.O. Box 633 Midland TX 79702 (915) 688·2585 10. Field and Pool, or exploratory Area 
4. Location of Well (Footage, Sec., T., R., M., or Survey Description) GREATER ANETH 

SEC. 17, T41S, R24E 
510 FNL & 1830 FWL II. County or Parish, State 

SAN JUAN UT 
12. CHECK APPROPRIATE BOX(s) TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA 

TYPE OF SUBMISSION 

[i] Notice of Intent 

D Subsequent Report 

D Final Abandonment Notice 

D 
D 
D 
D 
D 
00 

TYPE OF ACTION 

Abandonment 

Recompletion 

Plugging Back 

Casing Repair 

Altering Casing 

Other SIDETRACKLINJECTOR 

D Change of Plans 

D New Construction 

D Non-Routine Fracturing 

D Water Shut-Off 

D Conversion to Injection 

D Dispose Water 
(Note: Report mouill of JDJItiplo C<IIIIPIoti<Il.,., Well 
Ccmpletian or ReccmpIm:m Report oDI Log foJm.) 

13. Describe Proposed or Completed Operations (Clearly state all pertinent details, and give pertinent dates, including estimated date of starting any proposed work. If well is directionally drilled, 
give subsurface locations and measured and true vertical depthS for all markers and zones pertinent to this work.)· 

BHL: 

LATERAL #1 I 902' NORTH & 756' WEST F/SURFACE SPOT (ZONE 1c/1d) 
LATERAL #2 I 876' SOUTH & 770' EAST F/SURFACE SPOT (ZONE 1b) 
LATERAL #3 I 907' NORTH & 1200' WEST F/SURFACE SPOT (ZONE 1a) 
LATERAL #4 I 940' SOUTH & 1207' EAST F/SURFACE SPOT (ZONE 1a) 

SEE ATTACHED (3·30·98 .. 6·04·98) 

14. ~~thatth~or 
Sign~eedd~ ~fi...J......:..: 1LL-=~:.....:I-..lo..lo.o::;="'::""':..::.l..j7-'''?f-'"I=:;...::....r)Title SHIRLEY HOUCHINS/ENV & REG TECH 
(This space for Federal or State office use) 

Approved by _____________ _ Title _______________ _ 

Conditions of approval, if any: 

Date ...... 8"-·x.3-"·9~8:....._ ___ _ 

Date ________ _ 

Title 18 U.S.C. Section 1001, makes it a crime for any person knowingly and willfully to make to any department or agency of the United States any false, fictitious or fraudulent statements 
or representations as to any matter within its jurisdiction. 

• See Instruction on Reverse Side 

FORM APPROVEDPorm3160-5 UNITED STATES Budget Bureau No. 1004-0135
(June 1990) DEPARTMENT OF THE INTERIOR Expires: March 31, 1993

BUREAU OF LAND MANAGEMENT 5. I.ease Designation and Serial No.

SUNDRY NOTICES AND REPORTS ON WELLS 14·20-603-353

Donot use thisform for proposals to drillor to deepen or reentryto a different reservoir.
6. If Indian, Allottee or Tribe Name

Use "APPLICATION FOR PERMIT -" for such proposals NAVAJOTRIBAL
7. If Unit or CA, Agroomont Designation

SUBMIT IN TRIPLICATE RATHERFORDUNIT
I. Type of Well

O Oil Gas 8. Well Name and No.
WeH WeH Other

2.NameofOperator MOBILPRODUCINGTX& NMINC.*
*MOBILEXPLORATION& PRODUCINGUS INC. ASAGENTFORMPTM 9. Arzw.nNo.

3. Address and Telephone No 43-037-16416
P.O. Box 633, Midland TX 79702 (915) 688-2585 10. Pield and Pool, or exploratory Area

4. Iacation of Well (Footage, Soc., T., R., M., or Survey Description) GREATERANETH
SEC. 17, T41S, R24E
510 FNL& 1830 FWL 11. County or Parish, State

SANJI,lAN UT
12. CHECK APPROPRIATE BOX(s) TO INDICATENATUREOF NOTICE,REPORT,OROTHERDATA

TYPE OF SUBMISSION TYPE OF ACTION

Notice of Intent Abandonment Change of Plans

Recompletion New Construction
Subsequent Report Plugging Back Non-Routino Fracturing

Final Abandonment Notice
Altering Casing Conversion to Injection

Other SIDETRACKIINJECTOR ] Dispose water
(Note: Report results of amitiple copletim o Well
Copletim at Recopletim Report arml Im fonn.)

13. Describe Proposed or Completed Operations (Clearly stato all pertinent details, and give pertinent datos, including estimated date of starting any proposed work. If well is directionally drilled,
give subsurface locations and measured and true vertical depths for all markers and zones pertinent to this work.)*

BHL:

LATERAL#1 / 902' NORTH& 756" WESTFISURFACESPOT(ZONE1c/1d)
LATERAL#2 / 876' SOUTH& 770° EASTF/SURFACESPOT(ZONElb)
LATERAL#3 / 907' NORTH& 1200' WESTF/SURFACESPOT(ZONEla)
LATERAL#4 / 940' SOUTH& 1207' EASTF/SURFACESPOT(ZONEla)

SEEATTACHED(3-30-98 -- 6-04-98)

14. I y that th ore g is true and ct

Â1/ Titi. SHIRLEYHOI)ÇHINS/ENV&RESTEÇH Date

(This space for Federal or State office use)

Approved by Title Date
Conditions of approval, if any:

Title 18 U.S.C. Section 1001, makes it a crime for any person knowingly and willfully to make to any department or agency of the United States any false, fictitious or fraudulent statements
or representations as to any matter within its jurisdiction.

* See Instruction on Reverse
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DRILLED FOOTAGE CALCULATION FOR 
DIRECTIONAL AND HORIZONTAL WELLS 

Unit, Well Name: 

API Well #: 

Well Completion: 

First leg description: 

Kick Off Point MD 

Kick Off Point 

End of leg 

End of leg 

TVD 

MD 

TVD 

Footage drilled: 

Max. TVD Recorded 

Second leg description: 

KOP MD: 

KOPTVD: 

EOl MD: 

EOl TVD: 

Footage drilled: 

Max. TVD Recorded 

Third leg description: 

KOP MD: 

KOPTVD: 

EOl MD: 

EOl TVD: 

Footage drilled: 

Max. TVD Recorded 

Fourth leg description: 

KOP MD: 

KOPTVD: 

EOl MD: 

EOl TVD: 

Footage drilled: 

Max. TVD Recorded 

c:/excel/17 -W-214Iegs.xls 

Ratherford Unit, Well 17-W-21 

43-037-16416 

Horizontal, 4 Legs 

lateral #1 

5333.00 

5332.80 

6662.00 

5565.16 

1329.00 

5565.16 

lateral #2 

5324.00 

5323.80 

6576.00 

5557.74 

1252.00 

5557.74 

lateral #3 

5309.00 

5308.80 

6959.78 

5522.88 

1650.78 

5522.88 

lateral #4 

5294.00 

5293.80 

6915.00 

5526.85 

1621.00 

5526.85 

Total Footage Drilled (MD): 

Deepest point (TVD): 

-

5852.78 

5565.16 

1 

DRILLED FOOTAGE CALCULATION FOR
DIRECTIONAL AND HORIZONTAL WELLS

Unit, Well Name: Ratherford Unit, Well 17-W-21

API Well #: 43-037-16416

Well Completion: Horizontal, 4 Legs

First leg description: Lateral #1
Kick Off Point MD 5333.00
Kick Off Point TVD 5332.80
End of Leg MD 6662.00
End of Leg TVD 5565.16

Footage drilled: 1329.00
Max. TVD Recorded 5565.16

Second leg description: Lateral #2
KOP MD: 5324.00
KOP TVD: 5323.80
EOL MD: 6576.00
EOL TVD: 5557.74
Footage drilled: 1252.00

Max. TVD Recorded 5557.74

Third leg description: Lateral #3
KOP MD: 5309.00
KOP TVD: 5308.80
EOL MD: 6959.78
EOL TVD: 5522.88
Footage drilled: 1650.78

Max. TVD Recorded 5522.88

Fourth leg description: Lateral #4
KOP MD: 5294.00
KOP TVD: 5293.80
EOL MD: 6915.00
EOL TVD: 5526.85
Footage drilled: 1621.00

Max. TVD Recorded 5526.85

Total Footage DriHed (MD): 5852.78

Deegest goint(TVD): 5565.16

c:lexcel/17-W-214Iegs.xls
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ATTACHMENT. - FORM 3160-·5

RATHERFORD UNIT - WELL #17-W-21
14-20-603-353

NAVAJO TRIBAL
SAN JUAN , UTAH

03-30-98 MIRU NAVAJO WEST 36
03-31-98 FLOW WELL TO TANK ATTEMPT TO DROP PSI & KWM
04-01-98 6HR SITP =1350, RIG UP BASIN W/L TIH COLLAR LOCATOR BAD, WAIT ON

REPLACEMENT. TIH W LOGGING TOOL, LOG TOP OF PKR @5380'. RIH DOWN W/L,
LATCH ON TBG PULL TO 50M, SI & SDFN

04-02-98 SITP =400# RIG UP BASIN W/L TIH-SHOOT 2 CIRC HOLES @5372' 10' ABOVE PKR @
5382' TOH R/D W/L. PUMP 14# MUD TO CIRC HOLE. SI ANN PSI TO 750. TBG SLOWLY
BUILDING SDFN

04-03-98 SITP =ll50#REMOVE W/H BOLTS, UNSET PKR, L/D TOP JT W W/H ATTACHED NU BOP.
TOH W 2.875" DUOLINE TBG. RIG UP SCHLUMBERGER, G/R-CCL LOG 5552-5000' THEN

TIH & SET GUIB RBP @5245', RIG DOWN W/L TIH W KILL STRING, SI & SDFN
04-04-98 NDBOP & TBG HEAD. INSTALL TBG HEAD TEST TO 1000#, INSTALL FLANGE WITH

VALVE SD TILL MONDAY.
04-06-98 RIGDOWN UNIT & AUX EQUIPMENT, MOVE TANK OUT START WORK ON LOCATION

FOR RIG.
04-10-98 NOTIFIED JIM THOMPSON W/ STATE OF UTAH ABOUT MOVING ON 17-21. MOVE IN

AND RIG UP NAVAJO RIG #25
04-11-98 FINISH RU RIG #25. SINGLE JACK TESTED TO 2500 PSI HIGH AND 250 PSI LOW OK. PU

AND TIH. TO TOP OF RBP @5245' RU POWER SWIVEL. RELEASE RBP. WELL DEAD.
POOH W/RBP.

04-12-98 ND. GRANT HEAD AND FLOW TEE. RU SCHLUMBERGER. RIH W/ GAUGE RING AND
JUNK BASKET. SET DOWN @5410'. TIH W/4 3/4" CSG. AND WATERMELON MILL TO
5380'. RU POWER SWIVEL. ROTATE AND PUMP WHILE GOING DOWNHOLE. PUMP
ROTATE AND RECIPROCATE MILLS FROM 5380-5506'. (TOP PERF. @5512) AND CIRC.
HOLE CLEAN. HANG SWIVEL BACK AND POOH W/MILLS. RU SCHLUMBERGER TIH
W/WL SET @5456' (TOP OF PKR.) POOH. RD. WL UNIT. NU GRANT HD. TIH W/ANCHOR
LATCH, LATCH INTO PKR. @5456'. PKR. SLIDING DOWNHOLE. PULL OUT OF PKR.
PUSH PKR. DOWNHOLE TO 5500' AND LEFT ON BTM. POOH W/LATCH ASSY. ND
GRANT HD. RU LUBRICATOR. TIH W/REPLACEMENT TIW PKR.

04-13-98 CONTINUE IN HOLE W/TIW PKR. AND WL SET PKR. @5349'. RDWL. NU GRANT HD.
ANCHOR LATCH ASSY. TO 5340' RU GYRO. RIH. AND FOUND PKR. KEYWAY @46
GTF AND SURVEY TO SURFACE. RD GYRO. SHEAR OUT OF PKR. AND POOH.

04-13-98 PU AND RIH W/LATCH ASSY., WHIPSTOCK W/STARTER MILL ON AOHDP TO 5333'
LATCH INTO TIW PKR. 5349'. MILL FROM 5333-5335' W/STARTER MILL. CHANGE OUT
MILLS. TIH W/CSG. AND WATERMELON MILL. POWER SWIVEL MILL FROM 5333-
5338'

04-14-98 MILLED WINDOW FROM 5338-5339' & FORMATION TO 5440' PUMPED SWEEP & CIRC
HOLE CLEAN POH & LD MILLS

04-14-98 RIH W/ PH6 TBG, & 2.875" AOHDP RU GYRO DATA, RIH W/ GYRO, TIME DRILLED FROM
5340-5343'. SLIDE DRILLED CURVE FROM 5340-5450' W/MWD

04-15-98 SLIDE & ROTATE DRILLED CURVE 1 FROM 5450-5694' WIMWD
04-16-98 DRILLING LATERAL lAl. PUMPED SWEEP & CIRC HOLE CLEAN. POH & LD CURVE

ASSEMBLY. RIH 2.875" AOHDP W/ LATERAL ASSY. SLIDE & ROTATE DRILLED
LATERAL lAl FROM 5694-6250'

RAT17W2 1.



ATTACHMENT - FORM 3160-5
RATHERFORD UNIT - WELL #17-W-21

14 -20-603-353

NAVAJO TRIBAL
SAN JUAN, UTAH

PAGE 2

04-17-98 SLIDE & ROTATE DRILLED LATERAL lAl FROM 6250-6662' TD, TD WELL @6662' MD,
92.1 ANGLE, 318 DIRECTION, 5558' TVD & 1176' VS PUMPED SWEEP & CIRC HOLE
CLEAN.

04-18-98 PULLED MUD MOTOR TO WINDOW @5333'. WELL FLOWING DISPLACED HOLE W/
10# BRINE & KILLED WELL RIH W/ SUPER HOOK, CAUGHT & POH W/ WHIPSTOCK

04-18-98 RIH W/ANCHOR LATCH ASSEMBLY, WEATHERFORD WHIPSTOCK STARTING MILL
AOHDP, LATCHED ANCHOR KEYWAY IN TIW PKR @5349' W/KEYWAY GTF @46 DEG,
TOP OF WHIPSTOCK @5324' W/ FACE OF SLIDE @138'DEG. MILLED WINDOW FROM
5324-5326'. RIH W/ WINDOW & WATERMELLON MILLS ON SAME BHA.

04-19-98 CUT WINDOW FROM 5323-5330' FORMATION TO 5431', CIRC, CLEAN POH W/ MILLS
04-19-98 RIH W/ 2.875" AOHDP, RU GYRO DATA & RIH W/ GYRO, TIME DRILLED FROM 5331-

5334'. SLIDE DRILLED W/ GYRO FROM 5334-5358' POH W/ GYRO SLIDE & ROTATE
DRILLED CURVE 2A1 FROM 5358-5425'

04-20-98 SLIDE & ROTATE DRILLED CURVE 2A1 FROM 5425-5614'
04-21-98 SLIDE & ROTATE DRILLED CURVE 2A1 FROM 5614-5800' LANDED CURVE @5686' MD,

90 DEG ANGLE, 143 DIRECTION, 5539' TVD 278' VS
04-22-98 SLIDE & ROTATE DRILLED LATERAL 2Al FROM 5800-6275'
04-23-98 SLIDE & ROTATE DRILLED LATERAL 2Al FROM 6275-6576', TD, 5555' TVD
04-24-98 PUMPED SWEEP & CIRC HOLE CLEAN RIH W/ SUPERHOOK, CAUGHT & SHEARED

WHIPSTOCK, DISPLACED HOLE W/ 10# BRINE, POH & LD WHIPSTOCK. FINAL REPORT
FOR LATERAL 2A1

04-24-98 RIH W/ TIW ANCHOR LATCH ASSEMBLY, 5 1/2" WEATHERFORD WHIPSTOCK,
STARTING MILL & 2.875" DP, LATCHED INTO PKR @5349' W/ KEYWAY @46 DEG GTF,
SET TOP OF WHIPSTOCK @5309'. CUT WINDOW FROM 5309-5311 W/ STARTING MILL.
POH W/ MILL RIH W/ WINDOW & WATERMELLON MILLS CUT WINDOW FROM 5309-
5312'

04-25-98 CUT WINDOW FROM 5312-5315', FORMATION TO 5317' PUMPED SWEEP & CIRC HOLE
CLEAN, POH & LD AOHDP, POH & LD MILLS

04-26-98 SLIDE DRILLED CURVE FROM 3Al FROM 5383-5590'
04-27-98 SLIDE & ROTATE DRILLED CURVE & LATERAL 3Al FROM 5590-6555', LANDED CURVE

@5643' MD, 89.9 ANGLE, 308 DIRECTION, 5514' TVD, 187' VS
04-28-98 SLIDE/ROTATE DRILL AND SURVEYS FROM 6555' TO TD OF 6960'. 5522.69' TVD,

LATERAL 3Al. PUMP AND CIRC. SWEEP. POOH TO WINDOW. DISPLACE HOLE W/10#
BRINE. POOH AND LAY DOWN SPERRY SUN TOOLS. PU SUPERHOOK. TIH TO TOP OF
WHIPSTOCK AND CIRC BTM. UP DISPLACE HOLE W/10# BRINE. LATCH WS AND
START OUT OF HOLE.

04-29-98 TIH WITIW ANCHOR LATCH ASSY, WHIPSTOCK, STARTING MILL AND DP AND LATCH
INTO TIW PKR. @5349' W/KEYWAY @46 GTF. SET TOP OF WHIPSTOCK @5294.5'
WISLIDE @128 GTF. PU POWER SWIVEL. CUT WINDOW FROM 5294-5296'. TOOH LAY
DOWN STARTER MILL. PU CSG. AND WATERMELON MILL. TIH. MILL CSG. WINDOW
FROM 5295.51' TO 5301 PLUS l' FORMATION TO 5302'. PUMP SWEEP AND CIRC. HOLE
W/10# BRINE TO KILL WELL. TOOH LAYING DOWN. AOHDP AND MILLS. PREPARE
TO PU CURVE BUILDING ASSY.

04-29-98 FINISH OUT OF HOLE WlWHIPSTOCK AND LAY DOWN SAME.

RAT17W2 1.
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04-30-98 TIH W/ CURVE AND LATERAL ASSY. PH-6 TBG. AND 2 7/8" AOHDP. CIRC. BTMS RU
GYRO DATA. TIME DRILL FROM 5302-5304'. SLIDE DRILL FROM 5304-5344'. PULL
GYRO AND RD WL. SLIDE DRILL FROM 5344-5440' (MTR. FAILURE)

05-01-98 FINISH OUT OF HOLE W/BHA (MTR. FAILURE) REPLACE MTR. TIH. CONTINUE TO
DRILL CURVE SECTION FOR LAT. #4 FROM 5440-5545'

05-02-98 SLIDE/ROTATE AND SURVEYS FROM 5545'-[LANDED CURVE SECTION @5666' MD,
5514.32' TVD, SURVEY @5984' MD 5514.16' TVD, 599.99 VERTICAL SECTION]-6011'

05-03-98 SLIDE/ROTATE DRILL AND SURVEYS FROM 6011-6915'. PROJECTED SURVEYS @TD
OF 6915' MD, 90.70 ANGLE, 127.30 AZ., 5522.44' TVD, 1530.35' VERTICAL SECTION.
HANGSWIVEL BACK. POOH INTO CSG.

05-04-98 KILL WELL. POOH LAYING DOWN BHA. TIH W/PKR. W/BLANKING PLUG. AND
TAILPIPE. TAILPIPE @5670'. PKR. @5215' (TOP WINDOW @5294'. POOH LAYING
DOWN ALL DRILLSTRING. ND. AND PREPARE TO MOVE ROTARY RIG. RDMO.

Completion:

05-16-98 MIRU NAVAJO WEST RIG #36. SI PRESSURE @10:00 WAS 0 PSI. ND WELL HEAD NU
BOPE. RU FLOW LINES, RU LINES TO PUMP AND PIT.
PU GUIBERSON ON/OFF TOOL AND PH-6 TBG. RIH TO 5215'. RU AND
RECV. CIRC. ON TOP OF GUIBERSON PKR. CIRC. CLEAN. RU AND TEST 600 PSI. OK.
MIRU TEFTELLER. RIH TO 5215'. RETV. 'F' NIPPLE PLUG. RDMO. SIFN.

05-18-98 MIRU DOWELL ACID UNIT. SI TBG. PRESSURE @5:30 WAS 800 PSI. RIH WITH COILED
TBG. TO 6915' CIRC. DOWELL ACIDIZE LATERAL 4Al FROM 6915' TO 5670' WITH
17,808 GAL. OF 15% HCL ACID. ANN. PRESSURE OF 2800 PSI. POH, RD DOWELL ACID
UNIT. OPEN WELL UP TO TEST TANK. TBG. PRESSURE FROM 800 PSI TO 550 PSI. SI &
SDFN.

05-19-98 SITP=1140, UNSET PKR LAY DOWN, CSG FLOWING 150# PUMPED
50 BBBLS11.6# DOWN CSG,PSI TO 500, TBGDEAD, SI & SDFN.

05-20-98 SICP=600, SITP=50, WELL DEAD TOH W TBG, PKR & T/P, TIH, LATCH
INTO WHIPSTOCK, TOH W TBG & WHIPSTOCK, SD DUE TO WIND, SIFN.

05-21-98 SIP @0600=45#, TIH W PKR, SET @5168.90', END OF T/P @5591.53',
TEST TO 500-GOOD, RU DOWELL CTU, ACIDIZE LAT 3Al W /13950 GALS 15% HCL,
PULL C/T TO SURF, 1HR SITP=1534, RD CTU, SIFN.

05-22-98 SITP =1040, KILL WELL W 15 BBLS 15.5#, UNSET PKR NO BLOW, NO VAC, TOH W /
PKR TIH W RET HEAD, LATCH & RELEASE WIS, TOH, ORIENTATE, TIH RESET W/S
PULL 10 JTS SIFN.

05-23-98 SIP @0600=80, TIH W 2 7/8" PH-6 T/P, GUIBERSON UNI-VI PKR, SET
PKR @5168.96', END OF T/P @5686.89', TEST PKR TO 500#, SI WELL.

05-26-98 SITP=180, RU DOWELL, ACIDIZE LAT 2Al W/9021 GALS 15%HCL
05-27-98 SITP=940, SICP-0, BLED TO 150, UNSET PKR TOH W TBG, PKR, & T/P.
05-28-98 TIH W /T/P, PKR, SET PKR @5166', BOTTOM OF T/P @5685' TEST PKR

TO 500-HELD.
05-29-98 WELL READY FOR ACID JOB ON LAT lAl.
05-30-98 SITP=120 RU DOWELL COIL TBG UNIT. TIH W C/T, ACIDIZE W/9021 GALS

15% HCL, S/I TILL MONDAY 6/1/98.

RAT17W21.
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06-01-98 SIP @7:30 WAS 280 PSI, RU AND KILL WELL. POH WITH TBG. AND PKR
RIH WITH RETV. TOOLS FOR WHIPSTOCK. LATCH ONTO WHIPSTOCK, RELEASE,
POH, LAY DOWN. RIH WITH TBG. SIFN.

06-02-98 SIP @7:30 WAS 150 PSI. KILL WELL POH, LAY DOWN PH-6. AND LAY
DOWN. 5.5" GUIBERSON PKR. 2.875" CMT. LINED TBG. RIH TO 5204.34'. SET
GUIBERSON V1 PKR @5196.57'. SET TBG. HANGER. ND BOPE. NU PRODUCTION
TREE. SIFN.

06-03-98 SIP @7:30 WAS 0 PSI. NU PRODUCTION TREE. TEST PKR AND CSG. TO
1000 PSI. 30 MIN. OK. SIFN

06-04-98 RDMO NAVAJO WEST RIG #36, FINAL COMPLETION REPORT, TURN
WELL OVER TO PRODUCTION.

RAT17W2 1.



SPERRY-SUN DRILLING SERVICES
CERTIFIED SURVEY WORK SHEET

Main Hole -=========> 1st Side Track ========> 2nd Side Track ======> 3rd Side Track ===-==> 4th Side Track -=-===>

Survey Survey Survey Survey Survey
Type Type Type Type Type

Surface Casing $300.00 Tie On Tle On Tie On Tle On TleOn
First Survey Depth 5 . yro
Last Survey Depth 3. gyro in er la
KOP Depth/Sidetrack . M
First Survey Depth .

Last Survey Depth 6 . W
Bit Extrapolation to TD 6 2. · · · · · · . . .D. 4

Note :

Tle On Tle On to Surface Casing (Assumed Vertical), Tie On to existing MWDSurvey (prior drilled hole)
ggarnpjes_o[ MWD Sperry Sun DrRiingServices (SSDS) Measurement While DrlHing(MWD)Survey's
Sulgel.lygg ESS Sperry Sun Drluing Services (SSDS) Electronic Survey System (ESS) Survey's

GYRO Gyro (GYRO)Survey's ; Provided by third party vendor,or by Sperry Sun Drl!HngServices (SSDS)
SS Single Shot (SS) Surveys ; Provided by speg sunDr1Hingservices(SSDs) or third grty
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Ratherford Unit
RU 17-21 - MWD Survey Leg #1
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28 July, 1998

spel,rmy-sun
ORILLING SŒRVICŒB

Survey Ref:



Speny-Sun Drilling Services
Survey Report for RU 17-21

Mobil Utah
San Juan County Ratherford Unit

Measured Vertical Vertical Dogleg
Depth incl. Azim. Depth Northings Eastings Section Rate

(R) (ft) (ft) (ft) (ft) (*Ii00f t)

Gyro
0.00 0.000 0.000 0.00 0.00 N 0.00 E 0.00

100.00 0.110 159.020 100.00 0.09 S 0.03 E -0.09 0.110
300.00 0.630 164.230 300.00 1.33 S 0.40 E -1.26 0.260
500.00 0.620 154.920 499.98 3.37 S 1.16 E -3.28 0.051
700.00 0.650 170.890 699.97 5.47 S 1.80 E -5.26 0.089

900.00 0.290 178.590 899.96 7.09 S 1.99 E -6.60 0.182
1100.00 0.470 101.300 1099.96 7.76 S 2.81 E -7.64 0.247
1300.00 0.200 122.340 1299.96 8.11 S 3.91 E -8.64 0.146
1500.00 0.360 164.660 1499.95 8.90 S 4.37 E -9.53 0.126
1700.00 0.180 1.600 1699.95 9.19 S 4.54 E -9.87 0.267

1900.00 0.110 317.040 1899.95 8.74 S 4.42 E -9.45 0.064
2100.00 0.090 153.460 2099.95 8.74 S 4.36 E -9.41 0.099
2300.00 0.300 113.520 2299.95 9.09 S 4.91 E -10.04 0.119
2500.00 0.400 177.010 2499.95 9.99 S 5.43 E -11.06 0.189
2700.00 0.410 47.470 2699.95 10.20 S 5.99 E -11.59 0.366

2900.00 0.450 76.980 2899.94 9.54 S 7.28 E -11.97 0.111
3100.00 0.730 77.970 3099.93 9.10 S 9.29 E -12.98 0.140
3300.00 0.780 80.450 3299.91 8.61 S 11.88 E -14.35 0.030
3500.00 0.880 77.110 3499.89 8.04 S 14.72 E -15.83 0.056
3700.00 0.610 75.850 3699.87 7.44 S 17.25 E -17.07 0.135

3900.00 0.300 126.970 3899.87 7.49 S 18.70 E -18.08 0.241
4100.00 0.910 93.180 4099.86 7.90 S 20.71 E -19.72 0.341
4300.00 0.490 142.590 4299.84 8.66 S 22.81 E -21.70 0.349
4500.00 1.020 134.780 4499.83 10.60 S 24.59 E -24.33 0.269
4700.00 0.490 146.530 4699.81 12.56 S 26.33 E -26.96 0.275

4900.00 0.460 145.650 4899.80 13.94 S 27.25 E -28.60 0.015
5100.00 0.220 187.950 5099.80 14.98 S 27.65 E -29.64 0.166
5300.00 0.190 151.630 5299.80 15.66 S 27.76 E -30.21 0.065

MWD Survey Leg #1
5333.00 0.260 297.960 5332.80 15.67 S 27.72 E -30.19 1.307
5340.00 3.600 318.000 5339.79 15.50 S 27.56 E -29.96 47.956
5360.00 10.200 323.900 5359.64 13.60 S 26.09 E -27.56 33.146
5380.00 16.700 325.300 5379.08 9.80 S 23.41 E -22.95 32.538
5400.00 22.100 325.900 5397.93 4.32 S 19.66 E -16.37 27.018

5420.00 28.400 328.700 5416.01 2.87 N 15.08 E -7.96 32.053
5440.00 33.000 332.000 5433.21 11.75 N 10.05 E 2.01 24.486
5460.00 36.600 331.800 5449.63 21.81 N 4.67 E 13.09 18.009
5480.00 39.900 330.700 5465.33 32.66 N 1.29 W 25.14 16.847
5500.00 45.600 330.000 5480.01 44.46 N 8.01 W 38.39 28.598

Con&lued...
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Sperry-Sun Drilling Services
Survey Report for RU 17-21

Mobil Utah
San Juan County Ratherford Unit

Measured Vestical Vertical Dogleg
Depth incl. Azim. Depth Northings Eastings Section Rate

(ft) (ft) (ft) (ft) (it) (•iiooft)
5520.00 50.000 329.300 5493.44 57.24 N 15.49 W 52.90 22.152
5540.00 53.000 327.900 5505.89 70.59 N 23.65 W 68.28 15.968
5560.00 56.400 327.700 5517.45 84.40 N 32.35 W 84.37 17.020
5580.00 61.600 328.100 5527.75 98.92 N 41.45 W 101.25 26.056
5600.00 66.000 328.000 5536.57 114.14 N 50.95 W 118.91 22.005

5620.00 71.000 327.600 5543.90 129.88 N 60.86 W 137.25 25.069
5640.00 76.200 327.100 5549.55 146.03 N 71.21 W 156.17 26.110
5660.00 80.800 326.600 5553.53 162.44 N 81.92 W 175.53 23.130
5694.00 90.400 323.600 5556.14 190.20 N 101.30 W 209.13 29.571
5727.00 90.000 319.900 5556.02 216.11 N 121.72 W 242.05 11.277

5758.00 89.600 319.100 5556.13 239.68 N 141.86 W 273.04 2.885
5790.00 90.400 319.300 5556.13 263.91 N 162.77 W 305.03 2.577
5822.00 89.900 318.900 5556.05 288.09 N 183.72 W 337.03 2.001
5854.00 89.300 318.200 5556.27 312.08 N 204.90 W 369.02 2.881
5885.00 90.500 318.200 5556.33 335.19 N 225.56 W 400.02 3.871

5917.00 90.400 317.900 5556.07 358.99 N 246.95 W 432.02 0.988
5948.00 ' 89.900 317.500 5555.99 381.91 N 267.82 W 463.02 2.066
5980.00 89.200 316.800 5556.25 405.37 N 289.58 W 495.02 3.094
6012.00 89.700 317.000 5556.55 428.74 N 311.44 W 527.01 1.683
6043.00 89.400 316.100 5556.80 451.24 N 332.76 W 558.00 3.060

6075.00 88.800 315.600 5557.30 474.20 N 355.05 W 589.97 2.441
6106.00 89.700 314.700 5557.70 496.17 N 376.91 W 620.93 4.106
6138.00 90.700 314.500 5557.59 518.64 N 399.69 W 652.87 3.187
6170.00 90.800 314.700 5557.17 541.11 N 422.47 W 684.81 0.699
6202.00 89.800 315.200 5557.01 563.72 N 445.12 W 716.77 3.494

6233.00 69.600 316.700 5557.17 586.00 N 466.67 W 747.75 4.881
6265.00 89.600 316.800 5557.39 609.30 N 488.60 W 779.74 0.312
6297.00 90.200 316.100 5557.45 632.50 N 510.65 W 811.73 2.881
6328.00 89.500 317.400 5557.53 655.07 N 531.89 W 842.72 4.763
6360.00 86.400 316.500 5558.67 678.44 N 553.71 W 874.69 10.087

6392.00 85.700 316.800 5560.88 701.66 N 575.63 W 906.60 2.379
6423.00 86.000 317.400 5563.12 724.30 N 596.67 W 937.52 2.159
6454.00 88.200 318.800 5564.69 747.35 N 617.35 W 968.47 8.409
6486.00 90.100 318.400 5565.16 771.35 N 638.51 W 1000.47 6.068
6517.00 91.400 317.500 5564.76 794.36 N 659.27 W 1031.46 5.100

6549.00 91.800 318.400 5563.86 818.12 N 680.69 W 1063.45 3.077
6581.00 92.900 317.700 5562.55 841.89 N 702.07 W 1095.42 4.073
6613.00 93.300 318.100 5560.82 865.60 N 723.49 W 1127.38 1.766
6628.00 92.100 318.200 5560.12 876.76 N 733.48 W 1142.36 8.028
6662.00 92.100 318.200 5558.87 902.09 N 756.13 W 1176.34 0.000

Coninued...
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Sperry-Sun Drilling Services
Survey Report for RU 17-21

Mobil Utah
San Juan County Ratherford Unit

AIIdata is in feet unless otherwise stated. Directionsand coordinates are relativeto True North.
Vertical depths are relativeto Well. Northings and Eastings are relative to Well.

The Dogleg Severity is in Degrees per 100ft.
Vertical Section is from Well and calculated along an Azimuth of 318.000° (True).

Based upon Minimum Curvature typecalculations, at a Measured Depth of 6662.00ft.,
The Bottom Hole Displacement is 1177.08ft., in the Direction of 320.030° (True).

28 July, 1998 - 9:13 - 4 -



SPERRY-SUN DRILLING SERVICES
CERTIFIED SURVEY WORK SHEET

Main Hole --=======> 1st Side Track ====> 2nd Side Track =====> 3rd Side Track ======> 4th Side Track ======->

Survey Survey Survey Survey Survey
Type Type Type Type Type

Surface Casing $3W.00 Tle On Tie On Tle On Tie On TleOn
First Survey Depth . o
Last surveyDepth 3 . g nter a
KOP DepthfSidetrack .

First Survey Depth 1. D
Last Survey Depth . D M D
Bit Extrapolation to TD 6 . . . . . . . . .

Note :

Tle On Tle On to Surface Casing (Assumed Vertical), Tle On to existing MWDSurvey (prior dri!!ed hole)
Exam21eg_gg MWD Sperry Sun Drilling Services (SSDS) Measurement Whlie Drilling (MWD)Survey's

ESS Sperry Sun DrillingServices (88DS) Electronic Survey System (ESS) Survey's
GYRO Gyro (GYRO)Survey's ; Provided by third party vendor, or by Sperry Sun DrillingServices (88DS)
88 Single Shot (88) Survey's ; Provided by Sperry Sun Drilling Services (SSDS) or third g



Mobil

San Juan County
Utah

Ratherford Unit
RU 17-21 - MWD Survey Leg #2

SURVEY REPORT
28 July, 1998

spel,rmy-sun
DÀlLLING SSAVICliis

Survey Ref:



Speny-Sun Drilling Services
Survey Report for RU 17-21

Mobil Utah
San Juan County Ratherford Unit

Measumd Verdcal Vertical Dogleg
Depth incl. Azim. Depth Northings Eastings Section Rate

(ft) (ft) (ft) (ft) (ft) (*I100ft)

Gyro
0.00 0.000 0.000 0.00 0.00 N 0.00 E 0.00

100.00 0.110 159.020 100.00 0.09 S 0.03 E 0.09 0.110
300.00 0.630 164.230 300.00 1.33 S 0.40 E 1.26 0.260
500.00 0.620 154.920 499.98 3.37 S 1.16 E 3.28 0.051
700.00 0.650 170.890 699.97 5.47 S 1.80 E 5.26 0.089

900.00 0.290 178.590 899.96 7.09 S 1.99 E 6.60 0.182
1100.00 0.470 101.300 1099.96 7.76 S 2.81 E 7.64 0.247
1300.00 0.200 122.340 1299.96 8.11 S 3.91 E 8.64 0.146
1500.00 0.360 164.660 1499.95 8.90 S 4.37 E 9.53 0.126
1700.00 0.180 1.600 1699.95 9.19 S 4.54 E 9.87 0.267

1900.00 0.110 317.040 1899.95 8.74 S 4.42 E 9.45 0.064
2100.00 0.090 153.460 2099.95 8.74 S 4.36 E 9.41 0.099
2300.00 0.300 113.520 2299.95 9.09 S 4.91 E 10.04 0.119
2500.00 0.400 177.010 2499.95 9.99 S 5.43 E 11.06 0.189
2700.00 0.410 47.470 2699.95 10.20 S 5.99 E 11.59 0.366

2900.00 0.450 76.980 2899.94 9.54 S 7.28 E 11.97 0.111
3100.00 0.730 77.970 3099.93 9.10 S 9.29 E 12.98 0.140
3300.00 0.780 80.450 3299.91 8.61 S 11.88 E 14.35 0.030
3500.00 0.880 77.110 3499.89 8.04 S 14.72 E 15.83 0.056
3700.00 0.610 75.850 3699.87 7.44 S 17.25 E 17.07 0.135

3900.00 0.300 126.970 3899.87 7.49 S 18.70 E 18.08 0.241
4100.00 0.910 93.180 4099.86 7.90 S 20.71 E 19.72 0.341
4300.00 0.490 142.590 4299.84 8.66 S 22.81 E 21.70 0.349
4500.00 1.020 134.780 4499.83 10.60 S 24.59 E 24.33 0.269
4700.00 0.490 146.530 4699.81 12.56 S 26.33 E 26.96 0.275

4900.00 0.460 145.650 4899.80 13.94 S 27.25 E 28.60 0.015
5100.00 0.220 187.950 5099.80 14.98 S 27.65 E 29.64 0.166
5300.00 0.190 151.630 5299.80 15.66 S 27.76 E 30.21 0.065

MWD Survey Leg #2
5324.00 0.150 286.980 5323.80 15.68 S 27.75 E 30.22 1.312
5331.00 3.000 138.000 5330.79 15.82 S 27.86 E 30.40 44.707
5351.00 8.700 141.600 5350.68 17.39 S 29.15 E 32.43 28.545
5371.00 15.200 142.300 5370.24 20.65 S 31.70 E 36.56 32.507
5391.00 22.600 142.600 5389.15 25.79 S 35.64 E 43.01 37.003

5411.00 29.900 144.400 5407.07 32.90 S 40.88 E 51.81 36.713
5431.00 34.300 146.600 5424.01. 41.67 S 46.89 E 62.34 22.760
5451.00 39.200 147.200 5440.03 51.69 S 53.42 E 74.16 24.565
5471.00 45.400 146.000 5454.82 62.92 S 60.83 E 87.46 31.261
5491.00 48.100 146.300 5468.52 75.01 S 68.95 E 101.88 13.544

Conmuod..
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Sperry-Sun Drilling Services
Survey Report for RU 17-21

Mobil Utah
San Juan County Ratherford Unit

Measumd Veitical Vertical Dogleg
Depth incl. Azim. Depth Northings Eastings Section Rate

(ft) (ft) (ft) (ft) (ft) (*Ilooft)

5511.00 52.300 145.200 5481.32 87.71 S 77.60 E 117.10 21.420
5531.00 56.600 143.700 5492.94 100.94 S 87.06 E 133.27 22.348
5551.00 59.700 142.800 5503.50 114.55 S 97.22 E 150.18 15.964
5571.00 64.100 143.500 5512.91 128.67 S 107.80 E 167.75 22.215
5591.00 68.900 143.700 5520.89 143.43 S 118.68 E 186.00 24.017

5611.00 72.500 146.600 5527.50 158.91 S 129.46 E 204.72 22.610
5631.00 76.500 143.900 5532.84 174.74 S 140.44 E 223.83 23.857
5651.00 81.200 143.900 5536.71 190.59 S 152.00 E 243.35 23.500
5686.00 90.000 143.900 5539.39 218.76 S 172.54 E 278.03 25.143
5728.00 91.000 142.100 5539.02 252.30 S 197.82 E 319.86 4.902

5759.00 88.400 139.800 5539.19 276.37 S 217 34 E 350.82 11.197
5790.00 88.700 137.900 5539.97 299.71 S 237.74 E 381.80 6.203
5822.00 88.900 136.500 5540.64 323.18 S 259.47 E 413.79 4.418
5854.00 91.300 137.200 5540.59 346.52 S 281.36 E 445.78 7.812
5886.00 88.900 135.800 5540.53 369.73 S 303.38 E 477.77 8.683

5918.00 88.900 132.100 5541.14 391.93 S 326.41 E 509.68 11.560
5949.00 92.900 133.100 5540.66 412.91 S 349.22 E 540.53 13.300
5981.00 91.100 132.400 5539.54 434.62 S 372.71 E 572.37 6.035
6013.00 89.100 133.100 5539.49 456.34 S 396.20 E 604.24 6.622
6044.00 88 200 134.000 5540.22 477.69 S 418.66 E 635.13 4.105

6076.00 86.900 134.400 5541.58 499.98 S 441.58 E 667.03 4.250
6107.00 87.000 133.800 5543.23 521.52 S 463.81 E 697.92 1.959
6139.00 87.200 134.900 5544.85 543.86 S 486.67 E 729.81 3.490
6171.00 86.600 137.000 5546.58 566.83 S 508.88 E 761.74 6.816
6202.00 86.700 137.900 5548.39 589.62 S 529.81 E 792.69 2.916

6234.00 89.700 138.600 5549.40 613.48 S 551.10 E 824.67 9.627
6265.00 90.500 139.800 5549.35 636.95 S 571.36 E 855.66 4.652
6297.00 87.200 139.600 5549.99 661.35 S 592.05 E 887.63 10.331
6329.00 85.800 140.300 5551.94 685.79 S 612.60 E 919.56 4.890
6361.00 85.300 140.500 5554.42 710.38 S 632.94 E 951.43 1.682

6393.00 87.100 139.800 5556.54 734.89 S 653.40 E 983.34 6.034
6424.00 89.800 139.600 5557.38 758.52 S 673.44 E 1014.31 8.734
6455.00 89.700 139.800 5557.52 782.16 S 693.49 E 1045.29 0.721
6486.00 89.600 140.300 5557.71 805.93 S 713.39 E 1076.27 1.645
6518.00 90.300 141.200 5557.74 830.71 S 733.64 E 1108.24 3.563

6544.00 92.700 141.400 5557.05 850.99 S 749.89 E 1134.18 9.263
6576.00 92.700 141.400 5555.55 875.97 S 769.83 E 1166.09 0.000

All data is in feet unless otherwise stated. Directions and coordinates are relative to True North.
Vertical depths are relativeto Well. Northings and Eastings are relativeto Well.

The Dogleg Severity is in Degrees per 100ft.
Vertical Section is from Well and calculated along an Azimuth of 138.000° (True).

Based upon Minimum Curvature typecalculations, at a Measured Depth of 6576.00ft.,
The Bottom Hole Displacement is 1166.18ft., in the Direction of 138.690° (True).

28 July, 1998•9:16 - 3 -



SPERRY-SUN DRILLING SERVICES
CERTIFIED SURVEY WORK SHEET

Main Hole ====--=> ist Side Track ====-> 2nd Side Track ==--> 3rd Side Track --=-> 4th Side Track = =>

Survey Survey Survey Survey Survey
TYP• TYP TYP TYP TYP

First Survey Depth 0.00 g Tle On Tle On Tie On Tie On
Last Survey Depth .

Tie-On .

KOP Depth/Sidetrack .

First Survey Depth .

Last Survey Depth 6 .

Bit Extrapolation to TD 6 . . . . . . . . .

Note : Survey 5317 Is MWDInc and Gyro toolfacedir. Survey at 5309 is Interpolated gyro g whipstocktop
Surveys with interpolated azhnuths 5337 - 6357 Surveys withmagnetic interference 8377 - 6557

Tie On Tle On to Surface Casing (Assumed Vertical), Tle On to existing MWDSurvey (prior driled hole)
MWD Sperry Sun DrlHingServices (SSDS) Measurement Whne DrilHng(MWD)Survey's

gurygylggs; ESS Sperry Sun DrlIHngServices (SSDS) Electronic Survey System (ESS) Survey's
GYRO Gyro (GYRO)Survey's ; Provided by thirdparty vendor,or by Sperry Sun Drilling Services (8808)
SS Single Shot (SS) Survegs ; Provkled by Sprry Sun Drliing Services (SSDS) or third grty



klobil

San Juan County
Utah

Ratherford Unit
RU 17-21 - MWD Survey Leg #3

SURVEY REPORT
28 July, 1998

sper,rmy-suri
DRILLING SERVICES

Survey Ref:



Speny-Sun Drilling Seivices
Survey Report for RU 17-21

Mobil Utah
San Juan County Ratherford Unit

Measured Vertical Vertical Dogleg
Depth incl. Azim. Depth Northings Eastings Section Rate

(§ (4 (ft) (ft) (ft) (*Ii00R)

Gyro
0.00 0.000 0.000 0.00 0.00 N 0.00 E 0.00

100.00 0.110 159.020 100.00 0.09 S 0.03 E -0.08 0.110
300.00 0.630 164.230 300.00 1.33 S 0.40 E -1.13 0.260
500.00 0.620 154.920 499.98 3.37 S 1.16 E -2.99 0.051
700.00 0.650 170.890 699.97 5.47 S 1.80 E 4.78 0.089

900.00 0.290 178.590 899.96 7.09 S 1.99 E -5.93 0.182
1100.00 0.470 101.300 1099.96 7.76 S 2.81 E -6.99 0.247
1300.00 0.200 122.340 1299.96 8.11 S 3.91 E -8.07 O 146
1500.00 0.360 164.660 1499.95 8.90 S 4.37 E -8.92 0.126
1700.00 0.180 1.600 1699.95 9.19 S 4.54 E -9.24 0.267

1900.00 0.110 317.040 1899.95 8.74 S 4.42 E -8.86 0.064
2100.00 0.090 153.460 2099.95 8.74 S 4.36 E 4.81 0.099
2300.00 0.300 113.520 2299.95 9.09 S 4.91 E -9.46 0.119
2500.00 0.400 177.010 2499.95 9.99 S 5.43 E -10.43 0.189
2700.00 0.410 47.470 2699.95 10.20 S 5.99 E -11.00 0.366

2900.00 0.450 76.980 2899.94 9.54 S 7.28 E -11.61 0.111
3100.00 0.730 77.970 3099.93 9.10 S 9.29 E -12.93 0.140
3300.00 0.780 80.450 3299.91 8.61 S 11.88 E -14.66 0.030
3500.00 0.880 77.110 3499.89 8.04 S 14.72 E -16.55 0.056
3700.00 0.610 75.850 3699.87 7.44 S 17.25 E -18.17 0.135

3900.00 0.300 126.970 3899.87 7.49 S 18.70 E -19.35 0.241
4100.00 0.910 93.180 4099.86 7.90 S 20.71 E -21.18 0.341
4300.00 0.490 142.590 4299.84 8.66 S 22.81 E -23.31 0.349
4500.00 1.020 134.780 4499.83 10.60 S 24.59 E -25.91 0.269
4700.00 0.490 146.530 4699.81 12.56 S 26.33 E -28.48 0.275

4900.00 0.460 145.650 4899.80 13.94 S 27.25 E -30.06 0.015
5100.00 0.220 187.950 5099.80 14.98 S 27.65 E -31.02 0.166
5300 00 0.190 151.630 5299.80 15.66 S 27.76 E -31.51 0.065

MWD Survey Leg #3
5309.00 0.080 178.480 5308.80 15.68 S 27.77 E -31.53 1.378
5317.00 3.200 306.000 5316.79 15.54 S 27.59 E -31.31 40.644
5337.00 8.200 305.300 5336.69 14.37 S 25.99 E -29.33 25.029
5357.00 13.600 302.500 5356.32 12.29 S 22.84 E -25.56 27.122
5377.00 19.300 299.800 5375.49 9.38 S 17.98 E -19.94 28.748

5397.00 25.200 297.700 5394.00 5.75 S 11.34 E -12.47 29.762
5417.00 31.700 296.600 5411.57 1.42 S 2.86 E -3.12 32.604
5437.00 38.000 296.300 5427.98 3.67 N 7.37 W 8.07 31.512
5457.00 43.800 299.100 5443.09 9.77 N 18.95 W 20.95 30.408
5477.00 49.400 300.800 5456.82 17 03 N 31.53 W 35.33 28.671

Con&rued ..

28 July, 1998 - 9:22 - 2 -



Sperry-Sun Drilling Seivices
Survey Report for RU 17-21

Mobil Utah
San Juan County Ratherford Unit

Measured Vertical Vertical Dogleg
Depth incl. Azim. Depth Northings Eastings Section Rate

(ft) (ft) (ft) (ft) (ft) (*/100ft)
5497.00 55.100 302.700 5469.06 25.36 N 44.96 W 51.04 29.471
5517.00 59.700 304.400 5479.84 34.67 N 59.00 W 67.83 24.088
5537.00 64.400 305.700 5489.21 44.82 N 73.45 W 85.47 24.191
5557.00 68.600 305.800 5497.18 55.53 N 88.33 W 103.80 21.005
5577.00 73.100 305.700 5503.74 66.57 N 103.66 W 122.67 22.505

5597.00 77.400 305.900 5508.83 77.88 N 119.35 W 141.99 21.522
5617.00 83.300 306.800 5512.18 89.56 N 135.22 W 161.69 29.831
5643.00 89.900 308.600 5513.72 105.42 N 155.74 W 187.63 26.308
5667.00 89.700 310.100 5513.81 120.64 N 174.30 W 211.62 6.305
5698.00 89.200 309.500 5514.11 140.48 N 198.12 W 242.61 2.519

5730.00 89.800 309.800 5514.39 160.90 N 222.75 W 274.59 2.096
5761.00 89.600 309.500 5514.55 180.68 N 246.62 W 305.58 1.163
5793.00 89.000 308.600 5514.94 200.84 N 271.47 W 337.57 3.380
5825.00 89.100 308.500 5515.47 220.78 N 296.49 W 369.56 0.442
5856.00 88.100 308.500 5516.23 240.07 N 320.75 W 400.55 3.226

5888.00 89.000 308.500 5517.04 259.98 N 345.78 W 432.54 2.812
5920.00 90.000 309.500 5517.32 280.12 N 370.65 W 464.53 4.419
5952.00 91.300 309.800 5516.95 300.54 N 395.28 W 496.52 4.169
5984.00 90.300 309.300 5516.51 320.91 N 419.96 W 528.50 3.494
6015.00 88.400 306.700 5516.86 340.42 N 444.04 W 559.50 6.427

6047.00 88.100 308.800 5517.83 360.44 N 468.99 W 591.48 0.988
6079.00 87.700 307.600 5519.01 380.21 N 494.12 W 623.45 3.950
6111.00 88.500 306.600 5520.07 399.51 N 519.63 W 655.43 4.001
6142.00 90.000 306.800 5520.47 418.03 N 544.48 W 686.42 4.882
6174.00 90.500 306.600 5520.33 437.15 N 570.14 W 718.41 1.683

6205.00 89.100 306.900 5520.44 455.70 N 594.97 W 749.40 4.619
6237.00 86.500 305.900 5521.11 474.69 N 620.72 W 781.38 3.644
6269.00 89.000 304.900 5521.81 493.22 N 646.80 W 813.34 3.493
6301.00 90.400 305.800 5521.98 511.73 N 672.90 W 845.31 5.201
6333.00 89.100 304.800 5522.12 530.22 N 699.02 W 877.27 5.125

6365.00 90.900 305.400 5522.12 548.62 N 725.20 W 909.23 5.929
6396.00 91.800 304.900 5521.39 566.46 N 750.54 W 940.18 3.321
6428.00 90.400 305.200 5520.77 584.84 N 776.73 W 972.13 4.474
6460.00 89.900 306.000 5520.69 603.47 N 802.75 W 1004.10 2.948
6492.00 90.300 305.400 5520.63 622.14 N 828.73 W 1036.08 2.253

6523.00 90.800 306.000 5520.34 640.23 N 853.91 W 1067.05 2.519
6554.00 91.900 306.200 5519.61 658.49 N 878.95 W 1098.02 3.607
6586.00 88.400 306.400 5519.52 677.43 N 904.73 W 1130.00 10.955
6618.00 88.000 306.900 5520.53 696.52 N 930.39 W 1161.98 2.000
6650.00 89.500 306.900 5521.23 715.73 N 955.98 W 1193.97 4.687

6681.00 90.000 308.300 5521.36 734.64 N 980.54 W 1224.96 4.795
6712.00 89.800 308.800 5521.41 753.96 N 1004.78 W 1255.96 1.737
6744.00 90.300 308.100 5521.39 773.86 N 1029.84 W 1287.96 2.688
6776.00 89.800 307.100 5521.36 793.38 N 1055.19 W 1319.96 3.494
6808.00 89.600 307.200 5521.53 812.71 N 1080.70 W 1351.96 0.699

Corr&rued...
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Sperry-Sun Drilling Services
Survey Report for RU 17-21

Mobil Utah
San Juan County Ratherford Unit

Measured Vertical Vertical Dogleg
Depth incl. Azim. Depth Northings Eastings Section Rate

(ft) (ft) (ft) (ft) (ft) (*I100ft)

6839.00 88.900 306.300 5521.93 831.69 N 1105.21 W 1382.95 4.206
6871.00 89.000 308.300 5522.52 851.52 N 1130.32 W 1414.95 0.313
6903.00 89.700 308.500 5522.88 871.39 N 1155.39 W 1446.94 2.275
6935.00 90.400 308.300 5522.85 891.27 N 1180.47 W 1478.94 2.275
6959.78 90.400 308.300 5522.68 906.62 N 1199.92 W 1503.72 0.000

AIIdata is in feet unless otherwise stated. Directions and coordinates are relativeto True North.
Vertical depths are relative to Well. Northings and Eastings are relativeto Well.

The Dogleg Severity is in Degrees per 100ft.
Vertical Section is from Well and calculated along an Azimuth of 308.000° (True).

Based upon Minimum Curvature typecalculations,at a Measured Depth of 6959.78ft.,
The Bottom Hole Displacement is 1503.92ft., in the Direction of 307.074° (True).

28 July, 1998 - 9:22 - 4•



SPERRY-SUN DRILLING SERVICES
CERTIFIED SURVEY WORK SHEET

OPERATOR: MobliE & P $ervices,Inc.
WELL: 17-21 leg 4
FIELD: Ratherford Unit
RIG: Big A 25
LEGALS:
COUNTY:. San Juan
STATE: Utah
CAL. METHOD: Minimum Curvature
MAGNETIC DECLINATION APPLIED: 12.2
VERTICAL SEC. DIRECTION: 128
Sperry San Directional Drilling Supervisors : Steve Krueger, Bob halbinot
start Date / End Date on weH (88DS) : 4/29/98 to 5/3/98

Main Hole ============> 1st Side Track ========> 2nd Side Track ========> 3rd Side Track ========> 4th Side Track ========>

Survey Survey Survey Survey Survey
TyP• TYP• TYP• TyP• Typ•

First Survey Depth 0.00 gyro Tie On Tle On Tle On Tle On
Last Survey Depth 39.00 gyro
Tie4)n 510 . O Tie On
KOP Depth/Sidetrack 5302. O MWD
First Survey Depth 5302. MWD W D WD
Last Survey Depth 68 .00 MWD WD D W W
Bit Extrapolation to TD 6915.00 T.D. T.D. T.D. T. . T.D.

Note : Survey 5302 Is MWDinc and Gyro toolface dir. Survey at 5294 Is Interpolated gyro @whipstock top
Surveys with Interpolated azlmuths $322 - 5382 Surveys with magnetic Interference 5402

Tie On Tle On to Surface Casing (Assumed Vertical), Tle On to existing MWDSurvey (prior drilled hole)
MWD Sperry Sun DrillingServices (SSDS) Measurement While Drilling(MWD)Survey's
ESS Sperry Sun Drilling Services (SSDS) Electronic Survey System (ESS) Survey's
GYRO Gyro (GYRO)Survey's ; Provided by third party vendor, or by Sperry Sun Drilling Services (SSDS)
SS Single Shot (SS) Survey's ; Provided by Sperry Sun DrillingServices (SSDS) or third party
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San Juan County
Utah

Ratherford Unit
RU 17-21 - MWD Survey Leg #4
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28 July, 1998
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Survey Ref:



Sperry-Sun Drilling Services
Survey Report for RU 17-21

Mobil Utah
San Juan County Ratherford Unit

Measured Vertical Vertical Dogleg
Depth Incl. Azim. Depth Northings Eastings Section Rate

(ft) (ft) (R) (ft) (R) (*/100ft)

Gyro
0.00 0.000 0.000 0.00 0.00 N 0.00 E 0.00

100.00 0.110 159.020 100.00 0.09 S 0.03 E 0.08 0.110
300.00 0.630 164.230 300.00 1.33 S 0.40 E 1.13 0.260
500.00 0.620 154.920 499.98 3.37 S 1.16 E 2.99 0.051
700.00 0.650 170.890 699.97 5.47 S 1.80 E 4.78 0.089

900.00 0.290 178.590 899.96 7.09 S 1.99 E 5.93 0.182
1100.00 0.470 101.300 1099.96 7.76 S 2.81 E 6.99 0.247
1300.00 0.200 122.340 1299.96 8.11 S 3.91 E 8.07 0.146
1500.00 0.360 164.660 1499.95 8.90 S 4.37 E 8.92 0.126
1700.00 0.180 1.600 1699.95 9.19 S 4.54 E 9.24 0.267

1900.00 0.110 317.040 1899.95 8.74 S 4.42 E 8.86 0.064
2100.00 0.090 153.460 2099.95 8.74 S 4.36 E 8.81 0.099
2300.00 0.300 113.520 2299.95 9.09 S 4.91 E 9.46 0.119
2500.00 0.400 177.010 2499.95 9.99 S 5 43 E 10.43 0.189
2700.00 0.410 47.470 2699.95 10.20 S 5.99 E 11.00 0.366

2900.00 0.450 76.980 2899.94 9.54 S 7.28 E 11.61 0.111
3100.00 0.730 77.970 3099.93 9.10 S 9.29 E 12.93 0.140
3300.00 0.780 80.450 3299.91 8.61 S 11.88 E 14.66 0.030
3500.00 0.880 77.110 3499.89 8.04 S 14.72 E 16.55 0.056
3700.00 0.610 75.850 3699.87 7.44 S 17.25 E 18.17 0.135

3900.00 0.300 126.970 3699.87 7.49 S 18.70 E 19.35 0.241
4100.00 0.910 93.180 4099.86 7.90 S 20.71 E 21.18 0.341
4300.00 0.490 142.590 4299.84 8.66 S 22.81 E 23.31 0.349
4500.00 1.020 134.780 4499.83 10.60 S 24.59 E 25.91 0.269
4700.00 0.490 146.530 4699.81 12.56 S 26.33 E 28.48 0.275

4900.00 0.460 145.650 4899.80 13.94 S 27.25 E 30.06 0.015
5100.00 0.220 187.950 5099.80 14.98 S 27.65 E 31.02 0.166

MWD Survey Leg #4
5294.00 0.180 152.810 5293.80 15.62 S 27.74 E 31.48 0.065
5302.00 2.600 128.000 5301.79 15.75 S 27.89 E 31.67 30.472
5322.00 7.200 128.200 5321.71 16.80 S 29.23 E 33.38 23.000
5342.00 12.100 128.400 5341.43 18.88 S 31.86 E 36.73 24.501
5362.00 17.100 128.600 5360.77 22.02 S 35.81 E 41.77 25.001

5382.00 22.700 128.800 5379.57 26.27 S 41.12 E 48.58 28.002
5402.00 29.200 129.000 5397.55 31.77 S 47.92 E 57.32 32.503
5422.00 35.600 126.900 5414.42 38.34 S 56.38 E 68.03 32.487
5442.00 41.700 126.800 5430.04 45.83 S 66.37 E 80.51 30.502
5462.00 47.600 127.900 5444.26 54.36 S 77.53 E 94.56 29.751

Continued...

28 July, 1998 9:25 - 2 -



Sperry-Sun Drilling Semices
Survey Report for RU 17-21

Mobil Utah
San Juan County Ratherford Unit

Measured Veitical Vertical Dogleg
Depth incl. Azim. Depth Northings EasMngs Secdon Rain

5482.00 53.500 128.800 5456.96 63.94 S 89.64 E 110.00 29.703
5502.00 59.200 129.300 5468.04 74.43 S 102.56 E 126.64 28.576
5522.00 63.100 128.300 5477.69 85.40 S 116.21 E 144.15 19.985
5542.00 65.900 129.000 5486.30 96.67 S 130.30 E 162.20 14.352
5562.00 70.900 129.100 5493.66 108.38 S 144.74 E 180.78 25.004

5582.00 73.500 129.300 5499.77 120.42 S 159.50 E 199.82 13.035
5602.00 76.400 129.200 5504.96 132.64 S 174.45 E 219.13 14.508
5622.00 79.100 131.400 5509.21 145.28 S 189.35 E 238.65 17.256
5642.00 83.200 132.100 5512.28 158.43 S 204.09 E 258.37 20.790
5666.00 87.100 131.200 5514.31 174.32 S 221.96 E 282.23 16.674

5698.00 89.300 130.200 5515.32 195.18 S 246.21 E 314.18 7.551
5729.00 91.100 126.600 5515.21 214.43 S 270.50 E 345.17 12.983
5761.00 93.100 125.900 5514.04 233.34 S 296.28 E 377.13 6.621
5793.00 91.800 128.000 5512.67 252.55 S 321.83 E 409.09 7.713
5825.00 91.000 127.700 5511.89 272.18 S 347.09 E 441.08 2.670

5856.00 89.600 126.800 5511.72 290.95 S 371.77 E 472.08 5.369
5888.00 90.400 126.800 5511.72 310.12 S 397.39 E 504.07 2.500
5920.00 90.400 127.300 5511.50 329.40 S 422.93 E 536.07 1.562
5952.00 86.400 128.000 5512.39 348.93 S 448.25 E 568.05 12.690
5984.00 87.300 129.300 5514.15 368.89 S 473.20 E 600.00 4.936

6015.00 90.800 130.500 5514.67 388.76 S 496.98 E 630.97 11.935
6047.00 90.400 130.300 5514.33 409.50 S 521.34 E 662.94 1.398
6079.00 90.600 130.300 5514.05 430.20 S 545.75 E 694.91 0.625
6111.00 86.800 128 400 5514.78 450.48 S 570.48 E 726.89 13.275
6143.00 86.700 126.800 5516.59 469.97 S 595.79 E 758.84 5.002

6174.00 87.000 126.500 5518.30 488.45 S 620.63 E 789.78 1.368
6205.00 87.100 125.900 5519.89 506.73 S 645.61 E 820.72 1.960
6237.00 86.100 125.100 5521.79 525.28 S 671.61 E 852.64 3.999
6269.00 87.500 126.300 5523.58 543.93 S 697.56 E 884.56 5.758
6301.00 88.200 127.200 5524.78 563.06 S 723.18 E 916.53 3.561

6333.00 88.400 127.700 5525.73 582.51 S 748.57 E 948.51 1.682
6364.00 89.200 127.200 5526.37 601.35 S 773.18 E 979.50 3.043
6396.00 89.100 126.100 5526.85 620.45 S 798.85 E 1011.49 3.451
6428.00 93.200 127.000 5526.21 639.50 S 824.54 E 1043.47 13.117
6460.00 91.200 126.100 5524.98 658.54 S 850.23 E 1075.43 6.853

6491.00 89.700 127.300 5524.74 677,07 S 875.08 E 1106.42 6.196
6523.00 90.600 127.500 5524.65 696.50 S 900.51 E 1138.42 2.881
6555.00 90.600 128.700 5524.32 716.25 S 925.69 E 1170.42 3.750
6586.00 89.700 129.300 5524.24 735.76 S 949.78 E 1201.41 3.489
6618.00 91.100 129.300 5524.01 756.02 S 974.54 E 1233.40 4.375

6650.00 89.600 129.100 5523.82 776.25 S 999.34 E 1265.39 4.729
6682.00 91.100 129.100 5523.62 796.43 S 1024.17 E 1297.39 4.687
6713.00 90.400 128.700 5523.22 815.89 S 1048.29 E 1328.38 2.601
6744.00 88.700 128.400 5523.46 835.21 S 1072.53 E 1359.37 5.569
6776.00 89.500 128.400 5523.96 855.09 S 1097.61 E 1391.37 2.500

Confirmed...
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Sperry-Sun Drilling Sehrices
Survey Report for RU 17-21

Mobil Utah
San Juan County Ratherford Unit

Measumd Vertical Vertical Dogleg
Depth Incl. Azim. Depth Northings Eastings Section Rate

(ft) (ft) (ft) (ft) (ft) (*/100ft)
6808.00 90.400 128.200 5523.99 874.92 S 1122.72 E 1423.37 2.881
6840.00 91.300 127.900 5523.51 894.64 S 1147.92 E 1455.37 2.965
6871.00 90.700 127.300 5522.97 913.55 S 1172.47 E 1486.36 2.737
6915.00 90.700 127.300 5522.44 940.21 S 1207.47 E 1530.35 0.000

AIIdata is in feet unless otherwise stated. Directions and coordinates are relativeto True North.
Vertical depths are relativeto Well. Northings and Eastings are relativeto Well.

The Dogleg Severity is in Degrees per 100ft.
Vertical Section is from Well and calculated along an Azimuth of 128.000° (True).

Based upon Minimum Curvature typecalculations, at a Measured Depth of 6915.0011.,
The Bottom Hole Displacement is 1530.35ft., in the Direction of 127.907° (True).

28 July, 1998 - 9:25 - 4 -



FORM APPROVED
Porm 3160-5 UNITED STATES Budget Bureau No. 1004-0135
(June 1990) DEPARTMENT OF THE INTERIOR Expires: March 31, 1993

BURFAU OF LAND MANAGEMENT 5. I.ease Designation and Serial No.

SUNDRY NOTICES AND REPORTS ON WELLS 14-20-603-353
6. If Indian, Allottee or Tribe Name

Donot use thisform for proposals to drill or to deepen or reentry to a different reservoir.
Use "APPLICATION FOR PERMIT -

" for such proposals NAVAJOTRIBAL
7. If Unit or CA, Agreement Designation

SUBMIT IN TRIPLICATE RATHERFORDUNIT
1. Type of Well

O Oil Gas 8. Well Name and No.
Well Well Other .g.gg

2. Name of Operator MOBILPRODUCINGTX&NMINC.*
*MOBILEXPLORATION& PRODUCINGUSINC.ASAGENTFORMPTM 9. APIWellNo.

3. Address and Telephone No. 43-Û37-Î64Î6
P,Q.Bex §33,Mid1;n¢ TX 79702 (915)#$$-2585 10. Field and Pool, or exploratory Area

4. I.ocation of Well (Pootage, Soc., T., R., M., or Survey Description) GREATERANETH
SEC.17, T41S, R24E
510 FNL& 1830 FWL 11. County or Parish, State

SANQUAN UT
12. CHECK APPROPRIATE BOX(s3 TO INDICATENATUREOF NOTICE,REPORT, OR OTHER DATA

TYPEOF SUBMISSION TYPE OF ACTION

Notice of Intent Abandonment Change of Plans

Recompletion New Construction

Subsequent Report Plugging Back Non-Routine Fracturing

Final Abandonment Notice
AlWring Casing Cmion to I tion

Other SIDETRACKIINJECTOR Dispose water
(Note: Report results of nmItiple completion on Well
Corupletion or Recompletien Report anclLog fonn.)

13. Describe Proposed or Completed Operations (Clearly stato all portinent details, and give pertinent dates, including estimated date of starting any proposed work. If well is directionally drilled,
Sivo subsurface locations and measured and true vertical depths for all markers and zones pertinent to this work.)*

BHL:

LATERAL#1 I 902' NORTH& 756' WESTF/SURFACESPOT(ZONE1c/1d)
LATERAL#2 I 876' SOUTH& 770' EASTF/SURFACESPOT(ZONE1b)
LATERAL#3 / 907' NORTH& 1200' WESTF/SURFACESPOT(ZONEla)
LATERAL#4 / 940° SOUTH& 1207' EASTF/SURFACESPOT(ZONEla)

3-30-98 -- 6-04-98 HORIZONTALRECOMPLETION.

ATTACHEDFORM15.

14.Si correc

Titie SHIRLEYHOUÇHINS/ENV&REGTEÇH oa, 1-20-99

(This space for Federal or State office use)

Approved by Title Date
Conditions of approval, if any:

Title 18 U.S.C. Section 1001, makes it a crime for any person knowingly and willfully to make to any department or agency of the United States any false, fictitious or fraudulent statements
or representations as to any matter within its juridiction.

See Instruction on Reverse



Mobil DrillQuesf
San Juan County
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PORM APPROVEDPorm3160-5 UNITED STATES Budget Bureau No. 1004-0135
(June 1990) DEPARTMENT OF THE INTERIOR Expiros: March 31, 1993

BUREAU OF LAND MANAGEMENT 5. I.ease Designation and Sorial No.

SUNDRY NOTICES AND REPORTS ON WELLS 14-20-603-353
6. If Indian, Anottoo or Tribo Name

Donot use thisform for proposals to drill or to deepen or reentry to a different reservoir.
Use "APPLICATION FOR PERMIT -

" for such proposals NAVAJOTRIBAL
7. If Unit or CA, Agroomont Designation

SUBMIT IN TRIPLICATE RATHERFORDUNIT
1. Type of Well

OOil Gas 8. Weü Name and No.
won won Lilo =r RATIIERFORO 17-W-21

2. Name of Operator MOBILPRODUCINGTX& NMINC.*
*MOBILEXPLORATION&PRODUCINGUSINC.ASAGENTFORMPTM 9. Artw.nNo.

3. Address and Telephone No. gg.gg .16416

P,0, 80x 633, Midland TX 79702 (915) 68)-2505 10. Field and Pool, or exploratory Area
4. Wation of Well (Footage, Soc., T., R., M., or Survey Description) GREATERANETH

SEC.17, T41S, R24E
510' FNL& 1830' FWL 11. County or Parish, Stato

W JW UT
12. CHECK APPROPRIATE BOX(s3 TO INDICATENATURE3F NOTICE,REPORT,OR OTHERDATA

TYPE OF SUBMISSION TYPE OF ACTION

Notice of Intent Mand Change of Maas

O «-21.6.. Now Conmucdo

Subsequent Reput Mugýag Ba Non-Routino Fracturing

O c.a..=...s Water Shut-Off

O Final Abandonment Notice
Mering Cashg Convorgo Mapûon

U oth.« MIT CHART oi.po..water
(Note: Report nadis of magtiplecan¢olien an Well
cen¢.tianer Rece.¢•tim Repan ...i us fana)

13. Describe Proposed or Completed Oporations (Clearly state all portinent details, and giro portinent dates, including estimated date of starting any proposed work. If well is directionally drilled,
give subsurfaco locations and measured and true vertical depths for all markors and zones portinent to this work.)*

SEEATTACHEDCHART.

D

Div.0FOlL,GAS&MINING

14.

Tw. SHIRLEYHOUCHINSIENV& REGTECH »,,, 5-12-99

(This space for Poderal or State offico use)

Approved by Title Dato
Conditions of approval, if any:

Title 18 U.S.C. Section 1001, makes it a crime for any person knowingly and willfully to make to any department or agency of the United States any falso, fictitiousor fraudulent statements
or representations as to any matter within its jurisdiction,

a See instruction on Reverse





ExxonMobil Production Compa
U.S. West
P.O. Box 4358
Houston, Texas 77210-4358

June 27, 2001 .EgonMobil
Production

Mr. Jim Thompson
State of Utah, Division of Oil, Gas and Mining
1549 West North Temple
Suite 1210
Salt Lake City, UT 84114-5801

Change of Name - Mobil Oil Corporation to
ExxonMobil Oil Corporation

Dear Mr. Thompson

Effective June 1, 2001, Mobil Oil Corporation (MOC) changed its name to ExxonMobil Oil Corporation
(EMOC). This was a name change only; EMOC is the same corporation as Mobil Oil Corporation, but with a
new name. No facility or other asset was transferredfrom one corporation to another by virtue of the name
change. Specifically, EMOC will remain the owner and operator of its existing exploration and production oil
and gas properties and facilities, as well as relevant permits.

There is no change to the name of Exxon Mobil Corporation, the ultimate shareholder of EMOC.

Please note the change of name of MOC to ExxonMobil Oil Corporation in your records pertaining to any MOC
permits.

The Federal Identification Number for MOC (13-5401570) will remain the same for EMOC.

A copy of the Certification, Bond Rider and a list of wells are attached.

If you have any questions please feel free to call Joel Talavera at 713-431-1010

Very truly yours,

Charlotte H. Harper
Permitting Supervisor

ExxonMobil Production Company
a division of Exxon Mobil Corporation,
acting for ExxonMobil Oil
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United States Department of the Interior
B

NMN 9: IS
HN.YHmTO P.O. Box 1060

Gallup, New Mexico 87305-1060

RRES/543

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Charlotte H. Harper, Permitting Supervisor
Exxon Mobil Production Company
U. S. West
P. O. Box 4358
Houston, TX 77210-4358

Dear Ms. Harper:

This is to acknowledge receipt of your company's name change from Mobil Oil Corporationto
ExxonMobil Oil Corporation effective June 1, 2001. The receipt of documentsincludes theName
Change Certification, current listing of Officers and Directors, Listing of Leases, Financial
Statement, filing fees of $75.00and a copy of theRider forBond Number 8027 31 97. There are
no other changes.

Please note that we will provide copies of thesedocumentsto other concernedparties. If you need
further assistance, you may contact Ms. Bertha Spencer, Realty Specialist,at (928) 871-5938.

Sincerely,

' ' NETSONE
Regional Realty Officer

ec: BLM, Farmington Field Office w/enclosures *

Navajo Nation Minerals Office, Attn: Mr. Akhtar Zaman, Director/w enclosures

i NAïV#Ut 000 0
. SOUDM:NRAM

ALLTEAMLEADERS
LAtORESOUtlCES

LENVIRONMENT
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UE oW obH Production pany

PO. Box 4358
Houston Texas 77210-4358

June27,2001 EgonMobil
Production

rtifieRc eai
t Requested

Ms. Genni Denetsone 77
United States Department of the interior jlli. 9 - 2001
Bureau of Indian Affairs, Navajo Region
Real Estate Services NavajoReglonOfficeP. O. Box 1060 RES- MineraisSection
Gallup, New Mexico87305-1060
Mail Code 543

Change of Name -

Mobil Oil Corporationto
ExxonMobil Oil Corporation

Dcar Ms. Denetsone:

Effective June 1, 200 l, Mobil Oil Corporation (MOC) changed its name to ExxonMobil Oil
Corporation (EMOC). This was a name change only; BMOC is the same corporation as Mobil
Oil Corporation,but with a new name. No facilityor other asset was transferred fromone
corporation to another by virtue of the name change. Specifically, EMOC will remain the owner
and operator of its existing exploration and production oil and gas properties and facilities,as
well as relevant permits.

There is no change to the name of Exxon Mobil Corporation, the ultimate shareholder of EMOC.

Please note the change of name of MOC to ExxonMobitOil Corporation in your records
portaining to any MOC permits.

The Federal Identification Numberfor MOC(13-5401570) will remain the same for EMOC.

Attached is the Name ChangeCertification, Current listingof Officersand Directors,
Filing Fee of $75/-,Listing of Leases, Financial Statement and a copy of the Rider for
Bond number 8027 31 97. The original Bond Rider has been sent to Ms. Barbar Davis at your
Washington Office.

If you have any questions , please contact Alex Correa at (713) 431-1012.

V

Charlotte H. Harper
Permitting Supervisor

Attachments ExxonMobil Production Company
a division of ExxonMobil Corporation,
acting for ExxonMobilOil Corporation

81. O5 2001

NAVAJOREGION OFFICE . 4 & Mr
SPACHOPREAt.ESTATESEINCES 07



APR-09-2002TUE01:17 PlíBLMNNO70FF0 FAXNO.15055898998 P. 04

Bureau of Indian Affairs
Navajo RegionOffice
Attn: RRES - Mineral and MirlingSection
P.0, Box1060
Gallup, NewMexico 87305-1060

Gentlemen:

Thecurrent listing of officers and director of ExxonMobil 011 Corporation (Name of
Corporation), of NewYork (State) is as foffows:

OFFICERS
President F.A. Risch Address 5959 Las colinas siva. Irving, Tx 7so39

Vice President K.T. Koonce AddresS 800 Bell Street Houston, TX 77002

Secretary F.L. Reid AddroSS 5959 Les Colinas Blv4, Irvjpg, TX 75039

TieBSure p,A, Maher Addressš959 Las Colings Blvd. Irving, TX 75039

DIRECTORS ,

NamO D.D. Humphreys Address 5959 Las Colinas Blvd. Irving, TX 75039

Name P.A. Hanson AddreSS 5959 Las Colinas Blvd. Irving, TX 75039

Name T.P. Townsend AddreSS 5959 Las Colinas Blvd. Irving, TX 75039

Name 8,A, Matar AddrOSS 5959 Las Colinas Blvd. Irving. TX 75039

Name F.A. Risch AddreSS 5959 Las Colinas Blvd. Irving, TX 75039

Alex Correa

This is to certifythat the above information pertaining to ExxonMobil 011 Corporation (Corporation)
is trust and correctas evidencedbythe recordsand accounts covering business fortheState of Utah

and in the custodyof corporation service company (Agent),Phone: 1 (800 )927-9800
,

whosebusinessaddresslS. One Utah Center, 201 South Main Streetr Salt Lake Citv,.Utah 84111-2218
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CERTIFICATION

I, the undersigned Assistant Secretary of ExxonMobilOil Corporation. (formerly Mobil Oil
Corporation),a corporation organized and existing underthe lawsof the Stateof New York,UnitedStates
of America, DO HEREBY CERTIFY, That, the following is a true and exact copy of the resolutions
adopted by theBoard of Directors on May22, 2001:

CHANGE OF COMPANY NAME

WHERBAS, the undersigned Directors of the Corporation deem it to be in the best intemst of the
Corporation to amend the Certificate of Incorporation of the Corporation to change the name and
principaloffice of the Corporation:

NOW THEREFORE BE IT RESOLVED, That Article 1st relating to the corporate name is hereby
amended to read as follows:

"Ist The corporatename of saidCompanyshall be,

ExxonMobilOil Corporation",

FURTHERRESOLVED,That the amendmentof the Corporation'sCertificateof Incorporation referred
to in the precedingresolutionsbe submitted to the sole shareholder of the Corporationentitled to vote
thereonfor its approvaland, if such shareholder gives its written consent, pursuant to Section 803 of the
Business CorporationLaw of the State of New York, approving such amendment,the proper officers of
the Corporation be, and they hereby are, authorized to execute in the name of the Corporationthe
Certificate of Amendment of Certificateof Incorporation,in the formattachedhereto;

FURTHERRESOLVED,That the properofficers of the Corporation be and theyhemby are authorized
and directed to deliver, file and record in its behalf, the Certificate of Amendment of Certificate of
Incorporation, and to take such action as may be deemed necessaty or advisable to confirm and make
effective in all respects the change of this Company'sname to EXXONMOBIL OIL CORPORATION.

WITNESS,my handand the seal of the Corporation at Irving,Texas, this 8thday of June, 2001.

AssistantSecretary

COUNTY OF DALLAS )
STATE OF TEXAS )
UNITED STATES OF AMERICA )
Sworn to and subscribed beforeme at Irving, Texas, U. S. A. on this the 8th day of June, 2001.

Notary
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LISTING OF LEASES OF MOBILOIL CORPORATION

Lease Number

1) 14-20-0603-6504
2) 14-20-0603-6505
3) 14-20-0603-6506
4) 14-20-0603-6508
5) 14-20-06034509
6) 14-20-0603-6510
7) 14-20-0603-7171
8) 14-20-0603-7172A
9) 14-20-600-3530
10) 14-20-603-359
11) 14-20-603-368
12) 14-20-603-370
13) 14-20-603-370A
14) 14-20-603-372
15) 14-20-603-372A
16) 14-20-603-4495
17) 14-20-603-5447
18) 14-20-603-5448
19) 14-20-603-5449
20) 14-20-603-5450
21) 14-20-603-5451
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CHUBB GROUP OF INSURANCE COMPANIES

FEDERAL INSURANCECOMPANY RIDER
to be attachedtoand forma part of

BONDNO 80273197
wherein
Mobil Oil Corporation and MobilExploration and Producing U.S., Inc. is
named as Principaland

FEDERALINSURANCECOMPANYAS SURETY,

in favorof United States of America, Department of the Interior
Bureau of Indian Affairs

in the amount of $150,000.00
bonddate: 11/01/65

IT IS HEREBY UNDERSTOODANDAGREED THATeffectiveJune 1, 2001
the name of the Principalis changed

FROM: Mobil Oil Corporation and Mobil Exploration and Producing U.S., Inc.

TO : ExxonMobil Oil Corporation

All other terms and conditions of this Bondare unchanged.

Signed,sealedanddated this 12e of June,2001.

FEDERALINSURANCECOMPANY

MaryPierson, A
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CSC. 5184334741 06/01 '01 08:46 NO.410 03/05
cs¢. 06/01 16

10 0
CESTIFIGATE OF AMENDMEffr .

CERTIFICATE OFÖCORPORATIOW

MOBIL OILCORPORATION
.

((tadersection805 of the anstneseCorporadogLaw) .

Pursueñttotheprovisions ofSection805 oftheBusinesgCorporadonLaw,the -

undersignedPresident andSecretary,regþectively,ofh(oÈ011Corporationhereby

FEST: That the natusof the servorstion is MÓSILOILCORPORATION
andthatsaidcorporationwasincorporatedonderthe nameofStandardOilCompanyof
New York,·

.

SECOND: Tilst tbcCertgloate ofloogyprgipa ofthe corporadenwas illed
.

bythe DepartmentofState,Albany,Neñ York,ot othdayòfAug¤st,1882.
THIRD: Thattk entsto the CertificateofincorporadarteB'e¢ted

by thiscarturcateareas to : .

'
.

.

(a) Arti la oftheCerti te ollquorporation, relatingto the corporate-

name,ikherèbya to readu (1tows: .

"i st The name et saidCompanyshallbe,
EmsonMo60011Corporation", .

(b) . Arti.ele 7th of the cattificate of Incorporation, relating.to the ,

office of tah corgyrat:ign is .þeze6y essendeTek m'ead as follows:

The of£1ea of the corporation with.in the State of NewYork is to
be locAked 5,n the County of Albany. The Company shall have oEtices at stich
other placed as the.Board of Directors may from,tiae to time
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CSC 5184334741 06/01 '01 08:47 NO.410 04/05OgG uorvi vi w;uo ins. Iaa vaiv••

I
I

FOURTH: Thattheamendmentsto theCertificateof Incorporationwere
authodzedby it no 4.pg u.ow hÃdr.o tanding

shares ent¾eied to wete o .a o&eÃoto gi•Ÿúicate locorpoAtt.gn,y
.

written consent of .ttie sole shareholder dated May 22, 2001,

IN WITNESSWHEREOF,thisCertificatehas beensignedthiszig Day
ofMay,2001.

F.A.Imoh, President

somrE OFTEXAS )
COUNTYoF DAI,J.As )

P. L 8210, beingduly swom,deposesand saysthatheis the Secretaryof
MOBll.,OEsCORPORATION,thecorporados mentionedanddescribedintheforegoing
insavment;thathehasreadandAgnedthe sameandthatthe statementscontainedtherein

aretrue.

SUBSCRISEDAND SWORNTO beforetue, theundersignedauthority,onthis
,

the.g._Nesyorway,soot.

(SSAI.)

N AaY rusuc, stATs F TEXAB

.wace M.imatuas4
-+ sierte.2002

I
* CSC ,TEL=5184334741 06/01'01
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CSC 5184334741 06/01 '0Ã09:01 NO.411 02/02CSC
'

,,....06/01 '01 W:Ve uv. v'"v'*
- ·

. 010601000If7

CSc4s .

CERTIFICATEOF HŠNT
.

OF '

" ' ÑIOBILOILCORPORATION
Under Scudon 805 of the BusinessCorpontion Imr

lo0
. STATEOFNEWYOR
DEPARENTOFSTATE

F¾edby:_EXXONMOBII.CORPORATION FILFO Alli gg gggg
.

man ygg .

6959 mcounse514 BY
sUlsgaddreeg

Wim,TX750392299

010601000 ÑÚ
> CSC - , TELa5184334741 06/01'01
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State of New York ] ss:
Department of State /

I hereby cerufy that the annexed copy has been compared with the original docurnentin the custody of the
Secretary of State and that the same is a true copy of said original.

Witness my hand and seal of the Department of State on

•, • SpecialDeputySecretary of State

Dos-1266



Division of Oil, Gas and Mining
ROUTING

OPERATOR CHANGE WORKSHEET 1. GLH

Change of Operator (Well Sold) Designation of Agent

X Operator Name Change Merger

The operator of the well(s) listed below has changed, effective: 06-01-2001

FROM: (oldOperator): TO: ( New Operator):
MOBIL EXPLORATION & PRODUCTION EXXONMOBIL OIL CORPORATION
Address: PO BOX DRAWER "G" Address: US WEST PO BOX 4358

CORTEZ, CO 81321 HOUSTON, TX 77210-4358
Phone: 1-(970)-564-5212 Phone: 1-(713)-431-1010
Account No. N7370 Account No. N1855

CA No. Unit: RATHERFORD

WELL(S)
SEC TWN API NO ENTITY LEASE WELL WELL

NAME RNG NO TYPE TYPE STATUS
NAVAJO A-9 (RATHERFORD 16W23) 16-41S-24E 43-037-15722 99990 INDIAN WI A
NAVAJO A-12 (RATHERFORD 16W21) 16-41S-24E 43-037-16414 99990 INDIAN WI A
RATHERFORD 16W43 16-41S-24E 43-037-16415 99990 INDIAN WI A
RATHERFORD 17-W-12 17-41S-24E 43-037-15726 6280 INDIAN WI A
17-14 17-41S-24E 43-037-15727 6280 INDIAN WI A
RATHERFORD 17-W-23 17-41S-24E 43-037-15728 6280 INDIAN WI A
17-32 17-41S-24E 43-037-15729 6280 INDIAN WI A
17-34 17-41S-24E 43-037-15730 6280 INDIAN WI A
17-41 17-415-24E 43-037-15731 6280 INDIAN WI I
RATHERFORD 17-W-21 17-41S-24E 43-037-16416 99990 INDIAN WI A
RATHERFORD 17W43 17-41S-24E 43-037-16417 99990 INDIAN WI A
RATHERFORD 18-W-14 18-41S-24E 43-037-15735 6280 INDIAN WI A
18-W-32 18-41S-24E 43-037-15736 6280 INDIAN WI A
RATHERFORD 18-W-34 18-41S-24E 43-037-15737 6280 INDIAN WI A
DESERT A-4 (RATHERFORD 18W41) 18-41S-24E 43-037-15738 99990 INDIAN WI A
DESERT A-3 (RATHERFORD 18-W-21) 18-41S-24E 43-037-16418 99990 INDIAN WI A
18-23 18-41S-24E 43-037-30244 6280 INDIAN WI A
RATHERFORD U 18-W-12 (SDTRK) 18-41S-24E 43-037-31153 6280 INDIAN WI A
RATHERFORD UNIT 18-W-43B 18-41S-24E 43-037-31718 6280 INDIAN WI A
RATHERFORD U 19-W-12 19-41S-24E 43-037-15739 6280 INDIAN WI A

OPERATOR CHANGES DOCUMENTATION
Enter date after each listed item is completed
1. (R649-8-10) Sundry or legal documentation was received from the FORMER operator on: 06/29/2001

2. (R649-8-10) Sundry or legal documentation was received from the NEW operator on: 06/29/2001

3. The new company has been checked through the Department of Commerce, Division of Corporations Database on: 04/09/2002

4. Is the new operator registered in the State of Utah: YES Business Number: 579865-0143

5. If NO, the operator was contacted contacted on:



6. Federal and Indian Lease Wells: The BLM and or the BIA has approved the merger, name change,
or operator change for all wells listed on Federal or Indian leases on: BIA-06/01/01

7. Federal and Indian Units:
The BLM or BIA has approved the successor of unit operator for wells listed on: 06/01/2001

8. Federal and Indian Communization Agreements ("CA"):
The BLM or BIA has approved the operator for all wells listed within a CA on: N/A

9. Underground Injection Control ("UIC") The Division has approved UIC Form 5, Transfer of Authority to Inject,
for the enhanced/secondary recovery unit/project for the water disposal well(s) listed on: N/A

NOTE: EPA ISSUES UIC PERMIT

DATA ENTRY:
1. Changes entered in the Oil and Gas Database on: 04/11/2002

2. Changes have been entered on the Monthly Operator Change Spread Sheet on: 04/11/2002

3. Bond information entered in RBDMS on: N/A

4. Fee wells attached to bond in RBDMS on: N/A

STATE WELL(S) BOND VERIFICATION:
1. State well(s) covered by Bond Number: N/A

FEDERAL WELL(S) BOND VERIFICATION:
1. Federal well(s) covered by Bond Number: N/A

INDIAN WELL(S) BOND VERIFICATION:
1. Indian well(s) covered by Bond Number: 80273197

FEE WELL(S) BOND VERIFICATION:
1. (R649-3-1) The NEW operator of any fee well(s) listed covered by Bond Number N/A

2. The FORMER operator has requested a release of liability from their bond on: N/A
The Division sent response by letter on: N/A

LEASE INTEREST OWNER NOTIFICATION:
3. (R649-2-10) The FORMER operator of the fee wells has been contacted and informed by a letter from the Division

of their responsibility to notify all interest owners of this change on: N/A



Division of Oil, Gas and Mining ROUTING

OPERATOR CHANGE WORKSHEET I. DJJ

X Change of Operator (Well Sold) Operator Name Change/Merger

The operator of the well(s) listed below has changed, effective: 6/1/2006

FROM: (oldOperator): TO: ( New Operator):
N1855-ExxonMobil Oil Corporation N2700-Resolute Natural Resources Company

PO Box 4358 1675 Broadway, Suite 1950

Houston, TX 77210-4358 Denver, CO 80202

Phone: 1 (281) 654-1936 Phone: 1 (303) 534-4600

CA No. Unit: RATHERFORD (UIC)

OPERATOR CHANGES DOCUMENTATION
Enter date after each listed item is completed
1. (R649-8-10) Sundry or legal documentation was received from the FORMER operator on: 4/21/2006

2. (R649-8-10) Sundry or legal documentation was received from the NEW operator on: 4/24/2006

3. The new company was checked on the Department of Commerce, Division of Corporations Database on: 6/7/2006

4. Is the new operator registered in the State of Utah: YES Business Number: 5733505-0143

5. If NO, the operator was contacted contacted on:

6a. (R649-9-2)Waste Management Plan has been received on: requested

6b. Inspections of LA PA state/fee well sites complete on: n/a

6c. Reports current for Production/Disposition & Sundries on: ok

7. Federal and Indian Lease Wells: The BLM and or the BIA has approved the merger, name change,
or operator change for all wells listed on Federal or Indian leases on: BLM n/a BIA not yet

8. Federal and Indian Units:
The BLM or BIA has approved the successor of unit operator for wells listed on: not yet

9. Federal and Indian Communization Agreements ("CA"):
The BLM or BIA has approved the operator for all wells listed within a CA on: n/a

10. Underground Injection Control ("UIC") The Division has approved UIC Form 5, Transfer of Authority to

Inject. for the enhanced/secondary recovery unit/project for the water disposal well(s) listed on: 6/12/2006

DATA ENTRY:
1. Changes entered in the Oil and Gas Database on: 6/22/2006

2. Changes have been entered on the Monthly Operator Change Spread Sheet on: 6/22/2006

3. Bond information entered in RBDMS on: n/a

4. Fee/State wells attached to bond in RBDMS on: n/a

5. Injection Projects to new operator in RBDMS on: 6/22/2006

6. Receipt of Acceptance of Drilling Procedures for APD/New on: n/a

BOND VERIFICATION:
1. Federal well(s) covered by Bond Number: n/a

2. Indian well(s) covered by Bond Number: PA002769

3. (R649-3-1) The NEW operator of any fee well(s) listed covered by Bond Number n/a

a. The FORMER operator has requested a release of liability from their bond on: n/a

The Division sent response by letter on: n/a

LEASE INTEREST OWNER NOTIFICATION:
4. (R649-2-10) The FORMER operator of the fee wells has been contacted and informed by a letter from the Division

of their responsibility to notify all interest owners of this change on: n/a

COMMENTS:

Resolute Ratherford LJIC1 FORM 4A.xls



STATE OF UTAH ulcFORM 5DEPARTMENTOF NATURALRESOURCES
DIVISIONOF OIL, GAS AND MINING

TRANSFER OF AUTHORITYTO INJECT
Well Name and Number API NumberSee attached list Attached
Location of Well Field or UnitName

Footage Štikattached(lét' countySelf@uan , , Ratherford Unit
Lease Designation and Number

QQ, Secnon, Township. Range: State : UTAH See attached list

EFFECTIVE DATE OF TRANSFER: 6/1/2006

CURRENT OPERATOR

Company: Exxon MobilOil Corporation Name:
Address: PO Box 4358 Signature:

cityHouston state TX z¡p 77210-4358 Title:
Phone: (281) 654-1936

Date:

Comments: Exxon Mobilhas submitted a separate, signed copy of UIC Form 5

NEW OPERATOR

Company: Resolute Natural Resources Company Name: Dwig E Mail

Address: 1675 Broadway, Suite 1950 Signature:
city Denver state CO zip 80202 Title: R ulatory Coordinator

Phone: (303) 534-4600 Date: 4/20

Comments: A list of affected UIC wells is attached.
New bond numbers for these wells are:
BIA Bond # PA002769 and US EPA Bond # BOO1252

(TNs space for State use

Transfer approved by /l ApprovatDate:

Comments:

RECEIVED
APR2 42008

<=>
DIV.0F0ft,GAS&



STATE OF UTAH FORM 9
DEPARTMENT OF NATURALRESOURCES

DIVISIONOF OIL, GAS AND MINING 5 LEASE DESONATION AND BERIALNUMBEA

See attached list
SUNDRY NOTICES AND REPORTS ON WELLS 6 )FINDIAN.AI. MEORTRiBENAME

7 UNITor CAAGREEMENT NAME:Do notuse thisform for proposals to ddli newwells,significantlydeepen existingwellsbelowwrrent bottom-hole depth, reenterplugged wells,or to Ratherford Unitdrillhodzontal laterals. UseAPPLICATIONFOR PERMIT TODRILLform for suchproposals,
1. TYPEOFWELL

OILWELL GAS WELL OTHER UnitAgreement 8 WEU.NAMEendNUMBER

See attached list

es I te turalResources Company Û~O a
3 ADDRESS OF OPERATOR PMONENUMBER: 10 FIELDANDPOOLOR WlLOCAT:1675 Broadway,Suite 1950 en Denver CO ,780202 (303) 5344600 Greater Aneth
4. LOCATIONOF WELL

FOOTAGESAT SURFACE: COUNTY Sari J¾Œ
OTRIOTR, SECTION, TOWNSMIP,RANGE, MERIDIAN: STATE

UTAH
n. CHECK APPROPRIATE BOXESTO INDICATENATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION
O ACIDIZE MN REPERFORATECURRENT FORMATIONO NOTICE OF INTENT

(Submitin Duplicate) O ALTERCASING FRACTURE TREAT O SIDETRACKTOREPAIR WELL
Approximate date workwillstart CASINGREPAIR O NEW CONSTRUCTION O TEMPORARILYABANDON

O CHANGE TO PREVIOUSPLANS OPERATOR CHANGE O TUBINGREPAIR

O CHANGE TUBING O PLUG ANDABANDON VENTOR FLARE
SUBSEQUENT REPORT CHANGE WELL NAME O etuo•^c O WATER DISPOSAL(SubmitOriginalForm Only)

O CHANGE WELLSTATUS O PRODUCTION (STARTIRESUME) WATERSHUT·OFFDate ofwork completion:
O COMMINGLEPRODUCING FORMATIONS O RECLAMATIONOF WEU. S TE O OTHER.

O CONVERT WELLTYPE RECOMPLETE - DIFFERENT FORMATION

12 DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

Effective June 1, 2006 Exxon MobilOil Corporation resigns as operator of the Ratherford Unit.Also effective June 1, 2006Resolute Natural Resources Company is designated as successor operator of the Ratherford Unit.

A list ofaffected producing and water source wells is attached. A separate of affected injection wells is being submitted withUIC Form 5, Transfer of Authority to inject.

As of theeffectivedate, bond coverage for theaffectedwells willtransferto BIABond # PA002769.

w E Regulatory Coordinator

(ThisspaceforStateusM

VED é g/ 0$ RECEIVED

emooi Division of 011,GasandMiningenen..n.-.sa> DIVOFOIL,GAS&MININGEarlene Russell, Engineering



STA i E OF UTAH FORM 9
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF OIL, GAS AND MINING 5. LEASEDESIGNATIONANDSERIALNUMBER:

SUNDRY NOTICES AND REPORTS ON WELLS ' ",°'^RN OYTEEORTRIBENAME:

7. UNFTor CA AGREEMENT NAME:Donot use this form for proposals to drill new wells, significantlydeepen existingwells below current bottom-hole depth, reenter plugged wells, or to UTU68931Adrill horizontal laterals. Use APPLICATION FOR PERMIT TO DRILL form for such proposals.
1. TYPEOF WEL.L

OIL WELL GAS WELL OTHER Injection 8. WELL NAME and NUMBER:

Ratherford
ENX

On
opbi

Corporation
G P NUh

3. ADDRESS OF DPERATOR: PRONE NUMBER' 10. FiBLD AND POOL, OR WILDCAT.
P.O. Box 4358 crry Houston sixn TX zie77210-4358 (281) 654-1936 Aneth

4. LOCATION OF WELL

FOOTAGES AT SURFACE: COUNTY: $$7POUdn

OTR/QTR,SECTION. TOWNSHIP, RANGE, MERIÔlAN: STATE:
UTAH

CHECK APPROPRIATE BOXES TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA
TYPEOF SUBMISSION TYPE OF ACTION

O ACIDIZE DEEPEN REPERFORATE CURRENT FORMATIONNOTICE OF INTENT
(Submit in Duplicate) ALTER CASING FRACTURE TREAT SIDETRACK TO REPAIR WELL

Approximate date work will start: CASINGREPAIR NEW CONSTRUCTION TEMPORARILY ABANDON

6/1/2006 CHANGE TO PREVIOUS PLANS OPERATOR CHANGE TUBING REPAIR

O CHANGE TUBING PLUG AND ABANDON VENT OR FLARE

O SUBSEQUENT REPORT CHANGE WELL NAME PLUG BACK WATER DISPOSAL(Submit Original Form Only)

O CHANGE WELL STATUS PRODUCTION (START/RESUME) WATER SHUT-OFF
Date of work completion:

O COMMINGLE PRODUCINGFORMATIONS RECLAMATION OF WELL S OTHER:

O CONVERT WELL TYPE RECOMPLETE - DIFFERENT FORMATION

12 DESCRIBE PROPOSED OR COMPLETED OPERATIONS Clearly show all pedinent details including dates, depths, volumes, etc

ExxonMobil Oil Corporation is transferring operatorship of Greater Aneth field, Ratherford lease to Resolute Natural Resources
Company. All change of operator notices should be made effective as of 7:00 AM MST on June 1, 2006.

Attached please find a listing of injection wells included in the transfer.

NAME {PLEASE PRlN Laurie Kilbride TITLE Permitting Supervisor

St0NATU . DATE 4/19/2006

(This space for State use only) APPROVED
RECEIVED

Divisionof Oll,Gas MinÎng AŸR2 12ÛQ$Earlene Russell, Engineering Techniclaa
5/2000) (See Instructions on Reverse Side)

DIU AC All CAO 9.



GREATER ANETH FIELD UIC WELL LIST
Ratherford lease, San Juan County, Utah

3urfa 3e Lot ation
Reg Lease Name Well ID API Num Status Reg Lease # Qtr 1 Qtr 2 Sec TN RNG NS Foot EW Foot

RATHERFORD UNIT 1W24 43037158390081 Shut-in 14-20-603-246A NE SE 1 41S 23E 0651FSL 3300FEL
RATHERFORD UNIT 2W44 43037163860081 Active 14-20-603-246A SE SE 2 41S 23E 0810FSL 0510FEL
RATHERFORD UNIT 11W42 43037158410081 Active 14-20-603-246A SE NE 11 41S 23E 3290FSL 4617FWL
RATHERFORD UNIT 11W44 43037158420081 Shut-in 14-20-603-246A SE SE 11 418 23E 0660FSL 0558FEL
RATHERFORD UNIT 12W11 43037158430081 Active 14-20-603-246A NW NW 12 41S 23E 0678FNL 4620FEL
RATHERFORD UNIT 12W13 430371640400S1 Active 14-20-603-246A NW SW 12 41S 23E 1980FSL 4620FEL
RATHERFORD UNIT 12W22 43037158450181 Active 14-20-603-246A SE NW 12 41S 23E 1920FNL 2080FWL
RATHERFORD UNIT 12W24 43037311510181 Active 14-20-603-246A SE SW 12 41S 23E 0775FSL 1980FWL
RATHERFORD UNIT 12W31 43037158470081 Active 14-20-603-246A NW NE 12 41S 23E 0661FNL 1981FEL
RATHERFORD UNIT 12W33 43037158480081 Active 14-20-603-246A NW SE 12 41S 23E 1958FSL 3300FEL
RATHERFORD UNIT 12W42 43037158500081 Active 14-20-603-246A SE NE 12 418 23E 3275FSL 0662FEL
RATHERFORD UNIT 12W44A 43037315430081 Shut-in 14-20-603-246A SE SE 12 418 23E 0772FSL 0807FEL

RATHERFORD UNIT 13W11 43037311520181 Active 14-20-603-247A NW NW 13 41S 23E 0500FNL 0660FWL
RATHERFORD UNIT 13W13 43037158510081 Active 14-20-603-247A NW SW 13 41S 23E 1980FSL 4620FEL
RATHERFORD UNIT 13W22 43037158520081 Active 14-20-603-247A SE NW 13 41S 23E 1988FNL 3300FEL
RATHERFORD UNIT 13W24 430371585300S1 Active 14-20-603-247A SE SW 13 41S 23E 0660FSL 3300FEL
RATHERFORD UNIT 13W33 430371585501S1 Active 14-20-603-247A NW SE 13 41S 23E 1970FSL 1979FEL
RATHERFORD UNIT 13W42 43037158570081 Shut-in 14-20-603-247A SE NE 13 41S 23E 2139FNL 0585FEL
RATHERFORD UNIT 13W44 43037164070081 Active 14-20-603-247A SE SE 13 41S 23E 0653FSL 0659FEL
RATHERFORD UNIT 14-31 43037317170081 Active 14-20-603-247A NW NE 14 41S 23E 0754FNL 1604FEL
RATHERFORD UNIT 14W42 430371586001$1 Active 14-20-603-247A SE NE 14 41S 23E 1976FNL 653FEL
RATHERFORD UNIT 24W31 43037158620081 Shut-in 14-20-603-247A NW NE 24 41S 24E 0560FNL 1830FEL
RATHERFORD UNIT 24W42 430371586300S1 Shut-in 14-20-603-247A SE NE 24 41S 24E 1980FNL 0660FEL

RATHERFORD UNIT 17W12 430371572601$1 Active 14-20-603-353 SW NW 17 41S 24E 1980FNL 510FWL
RATHERFORD UNIT 17W14 430371572700S1 Active 14-20-603-353 SW SW 17 41S 24E 0610FSL 0510FWL
RATHERFORD UNIT 17W21 430371641601S1 Active 14-20-603-353 NE NW 17 41S 24E 0510FNL 1830FWL
RATHERFORD UNIT 17W23 430371572801S1 Active 14-20-603-353 NE SW 17 41S 24E 1880FSL 1980FWL
RATHERFORD UNIT 17W32 430371572900S1 TA'd 14-20-603-353 SW NE 17 41S 24E 1830FNL 2030FEL
RATHERFORD UNIT 17W34 430371573000S1 Active 14-20-603-353 SW SE 17 41S 24E 0560FSL 1880FEL
RATHERFORD UNIT 17W41 43037157310081 Shut-in 14-20-603-353 NE NE 17 41S 24E 0610FNL 0510FEL
RATHERFORD UNIT 17W43 43037164170181 Active 14-20-603-353 NE SE 17 41S 24E 1980FSL 0660FEL
RATHERFORD UNIT 18-43B 43037317180181 Active 14-20-603-353 NE SE 18 41S 24E 2023FSL 0651FEL
RATHERFORD UNIT 18W12 43037311530181 Active 14-20-603-353 SW NW 18 41S 24E 1980FNL 560FWL
RATHERFORD UNIT 18W14 430371573501$1 Active 14-20-603-353 SW SW 18 41S 24E 0810FSL 0600FWL
RATHERFORD UNIT 18W21 43037164180151 Active 14-20-603-353 NE NW 18 41S 24E 660FNL 1882FWL
RATHERFORD UNIT 18W23 43037302440081 Shut-in 14-20-603-353 NE SW 18 41S 24E 2385FSL 2040FWL
RATHERFORD UNIT 18W32 430371573601S1 Active 14-20-603-353 SW NE 18 41S 24E 2140FNL 1830FEL
RATHERFORD UNIT 18W34 43037157370181 Active 14-20-603-353 SW SE 18 41S 24E 780FSL 1860FEL
RATHERFORD UNIT 18W41 43037157380081 TA'd 14-20-603-353 NE NE 18 41S 24E 0660FNL 0660FEL
RATHERFORD UNIT 19-12 430371573901$1 Active 14-20-603-353 SW NW 19 41S 24E 1980FNL 0600FWL
RATHERFORD UNIT 19-32 430371574301S1 Active 14-20-603-353 SW NE 19 41S 24E 2717FNL 2802FEL
RATHERFORD UNIT 19-34 43037157440181 Active 14-20-603-353 SW SE 19 41S 24E 0660FSL 1980FEL
RATHERFORD UNIT 19W21 43037157410081 Shut-in 14-20-603-353 NE NW 19 41S 24E 0660FNL 1860FWL
RATHERFORD UNIT 19W23 430371574200S1 Shut-in 14-20-603-353 NE SW 19 41S 24E 2080FSL 1860FWL
RATHERFORD UNIT 19W43 43037164200051 Shut-in 14-20-603-353 NE SE 19 41S 24E 1980FSL 0760FEL
RATHERFORD UNIT 20-12 43037157460181 Active 14-20-603-353 SW NW 20 41S 24E 0709FNL 0748FEL
RATHERFORD UNIT 20-14 430371574701S1 Active 14-20-603-353 SW SW 20 41S 24E 0660FSL 0660FWL
RATHERFORD UNIT 20-32 43037157490181 Active 14-20-603-353 SW NE 20 41S 24E 0037FNL 0035FWL
RATHERFORD UNIT 20-34 43037157500181 Active 14-20-603-353 SW SE 20 41S 24E 0774FNL 0617FWL
RATHERFORD UNIT 20-67 430373159000S1 Active 14-20-603-353 NE SW 20 41S 24E 2629FSL 1412FWL
RATHERFORD UNIT 20W21 430371642300S1 Active 14-20-603-353 NE NW 20 41S 24E 0660FNL 1880FWL
RATHERFORD UNIT 20W23 430371574800S1 Active 14-20-603-353 NW SW 20 41S 24E 2080FSL 2120FWL
RATHERFORD UNIT 20W41 43037157510081 Active 14-20-603-353 NE NE 20 41S 24E 0660FNL 0660FEL
RATHERFORD UNIT 20W43 43037164240081 TA'd 14-20-603-353 NE SE 20 41S 24E 2070FSL 0810FEL

RATHERFORD UNIT 16W12 43037157200081 Active 14-20-603-355 SW NW 16 41S 24E 1880FNL 0660FWL

Page 1 of



GREATER ANETH FIELD UIC WELL LIST
Ratherford lease, San Juan County, Utah

3urfa :e Lot ation
Reg Lease Name Well ID API Num Status Reg Lease # Qtr 1 Qtr 2 Sec TN RNG NS Foot EW Foot

RATHERFORD UNIT 16W14 43037157210081 Shut-in 14-20-603-355 SW SW 16 41S 24E 0660FSL 0660FWL
RATHERFORD UNIT 16W21 43037164140081 Active 14-20-603-355 NE NW 16 41S 24E 0660FNL 1880FWL

RATHERFORD UNIT 16W23 43037157220181 Active 14-20-603-355 NE SW 16 41S 24E 1980FSL 1980FWL
RATHERFORD UNIT 16W43 430371641501$1 Active 14-20-603-355 NE SE 16 41S 24E 2140FSL 0820FEL
RATHERFORD UNIT 21-14 43037157530181 Active 14-20-603-355 SW SW 21 41S 24E 0660FSL 0460FWL
RATHERFORD UNIT 21-67 43037317530151 Active 14-20-603-355 NE SW 21 41S 24E 2560FSL 1325FWL
RATHERFORD UNIT 21W21 43037164250181 Active 14-20-603-355 NE NW 21 41S 24E 0660FNL 2030FWL

RATHERFORD UNIT 6W14 43037159840081 Active 14-20-603-368 NE SE 6 41S 24E 0660FSL 0660FWL

RATHERFORD UNIT 7W12 43037159850081 Active 14-20-603-368 NE SE 7 41S 24E 2140FNL 0585FWL

RATHERFORD UNIT 7W14 43037159860081 Active 14-20-603-368 NE SE 7 41S 24E 1065FSL 0660FWL

RATHERFORD UNIT 7W21 43037163940051 Active 14-20-603-368 NE NW 7 41S 24E 0710FNL 1820FWL

RATHERFORD UNIT 7W34 430371598900S1 Active 14-20-603-368 SW SE 7 41S 24E 0710FSL 2003FEL

RATHERFORD UNIT 7W43 43037163950051 Active 14-20-603-368 NE SE 7 41S 24E 2110FSL 0660FEL
RATHERFORD UNIT 8W14 43037159920081 Active 14-20-603-368 SW NE 8 41S 24E 0745FSL 0575FWL

RATHERFORD UNIT 10W43 43037164030081 TA'd 14-20-603-4037 NE SE 10 41S 24E 1980FSL 0550FEL

RATHERFORD UNIT 29-12 43037153370181 Active 14-20-603-407 SW NW 29 41S 24E 2870FNL 1422FWL

RATHERFORD UNIT 29-32 43037153390151 Active 14-20-603-407 SW NE 29 41S 24E 0694FNL 0685FWL
RATHERFORD UNIT 29W21 43037164320081 Active 14-20-603-407 NE NW 29 41S 24E 0667FNL 2122FWL

RATHERFORD UNIT 29W41 43037164330081 Active 14-20-603-407 NE NE 29 41S 24E 0557FNL 0591FEL

RATHERFORD UNIT 29W43 43037164340081 Shut-in 14-20-603-407 NE SE 29 41S 24E 1980FSL 0660FEL

RATHERFORD UNIT 30W41 43037153430051 Shut-in 14-20-603-407 NE NE 30 41S 24E 0660FNL 0660FEL

RATHERFORD UNIT 28-12 43037153360181 Active 14-20-603-409 SW SE 28 41S 24E 2121FNL 0623FWL

RATHERFORD UNIT 28W21 43037164310081 Shut-in 14-20-603-409 NE NW 28 41S 24E 0660FNL 2022FWL

RATHERFORD UNIT 9W23 43037163980051 Active 14-20-603-5046 NW SE 9 41S 24E 1980FSL 1980FWL
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